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PREFACE. 



In the preparation of this work the author has labored 
to secure, Igt, di9cipUne of mind hj requiring a formula 
for each step of the analysis ; 2nd, rapidity, accuracy, and 
complete famiUarity with commercial transactions, by giving 
a large number of abstract and practical examples and 
problems ; 3rd, thoroughness, by a systematic daily review* 

Upon the introduction of Mental Arithmetic iato our 
schools, the solution of problems by rule gave place, in 
some degree, to analysis, which has, however, been api^ied 
but little to the more advanced subjects of Commercial 
Arithmetic. A complete system of analysis constitutes an 
important, and it is hoped, a very advantageous feature of 
this work. 

In most published text books on arithmetic more atten- 
tion has been given to the development of the science and 
the properties of numbers, and the logical arrangement of 
subjects than to their application to business transactions. 
Most of the examples are prepared with particular refer- 
ence to the subject which they are to illustrate, much time 
and space are devoted to arithmetical puzzles, and the 
commercial examples often contain most improbable con- 
ditions. While the arrangement of subjects is logical, it is 
not natural, and does not follow the order -of simplicity, 
thereby' involving the pupil in difiiulties before his mind 
is si^ciently developed to master them. _ The subject 



\ 



IV PREFACE. 

of Proportion, or the Rule of Three, has received^ undue 
prominence; for all commercial questions can be more 
easily solved by Analysis. Reduction of Currencies, Duo- 
decimals, Permutation, and the Progressions are superfluous 
in a commercial arithmetic, and should be discussed in a 
higher arithmetic only. In this work an effort has been 
made to avoid these and similar faults. 

The work is divided into two parts ; the first containing 
a complete theoretical review of the subjects contained in 
the First Book, with important additions of principles and 
contractions in the fundamental rules and denominate num- 
bers. Exercises in the composition of examples may be 
carried to any desirable extent. The second part com- 
mences with the Properties of Numbers, and Fractions, 
and is, really, the continuation of Book First. No pupil 
should begin it without being thoroughly acquainted with 
the subjects treated in that volume ; for a neglect of this 
precaution will greatly embarrass both pupil and teacher. 

The author wishes to acknowledge his indebtedness to 
those teachers who have shown their interest in this series 
by kindly offering valuable suggestions, as well as to R S. 
Delisser, Esq., for his method of averaging accounts by in- 
terest, -which he has kindly given permission to use. 

Collegiate and Polytechnic Institute, 
Brooklyn, N. Y., May, 1864. 



INTRODUCTION. 



In presenting this work to his fellow teachers, the author deems 
it proper to exhibit its peculiarities more fully than he can do in a 
preface for the general reader. 

Analysis. — ^This work is intended to continue the subject of com- 
mercial arithmetic as left in Book First; and, also, to make it in 
some measure complete for those who wish a theoretical review of 
the subjects treated in that yolume. All the tables, principles, analy- 
ses, formulas, &c., given in the First Book are, therefore, reproduced 
in the second, with model examples for composition, by which the 
key to the formation of problems as well as their true analysis is 
clearly exhibited. (See Anal., page 27.) 

Every complex, concrete, or commercial problem, can be separa* 
ted into elementary questions, and each question involves one of 
six arithmetical fonnulcLS. Using the symbols x and y, we have : 

I. If some oranges cost x cts., and some apples cost y cts., both 
will cost the sum of these quantities, which are x+y cts.- 

II. If the oranges cost x cts., and the apples cost y cts., the oranges 
will cost as many more cents than the apples as the difference of 
these quantities', which is x — y cts. 

III. If one orange cost x cts., y oranges will cost y times x cts., 
which is xXy cts. 

rV. If X cts. are equally divided among y boys, each boy will re- 
ceive one y part of x cts., which is x--ry cts, 

V. If one orange costs y cts., as many oranges can be bought for 
x cts. as y cts. are contained times in x cts., which are x-ry times. 

VL If a boy have x cts. and he give away y cts., he will give 

away the S. part of his money. / 

X 



VI WTRODUOTION. 

Substituting 18 aa tbe value of ar, and 9 as the value of y, we 
have the numerical yalues of each respectirely, as follows : 27 cts., 
9 cts., 162 cts., 2 cts., 2 oranges, and ^^ or ^ of his money. By sub- 
stituting other numerical yalues and denominations a large number 
of examples may be formed, and, by combination, the ingenious 
teacher may find pleasant, and the pupil, profitable employment. 

While undue prominence should not be given to this method, it is 
important that in the anadysis of problems the pupi] be continually 
required to point out the more important of these elementary ques- 
tions, and the formulas involved in them. By this means, he will 
become self-reliant, unaccustomed to flee for refuge in every diffi- 
culty to some BULK ; but will depend upon the exercise of his reason 
for a solution. 

Arrangement. — ^It has been objected that, in a lo^cal order of 
subjects, fractions should precede denominate numbers, and U. & 
Currency should be placed with decimals, where it logically belongs. 
The author would say, in answer, that since no scale can be added or . 
subtracted without reduction, logic ntfbuld require reduction to be 
taught before addition, and the complete decimal scale before frac- 
tions or denominate numbers. He would not follow out this absurdity 
but counsel a. natural instead of a logical order. AU will agree that 
a child comprehends the simple before the complex. What, then, 
is the simplest subject in arithmetic r Certainly it is the integral 
portion of the decimal scale. The reduction of this is so simple that 
it is omitted, and the fundamental rules are taken next. None will 
dispute that the integral portion of the denominate scale is more 
simple than the fractional scale, and hence should precede it. An 
objection is sometimes raised that fractions are found in denominate 
numbers ; but, certainly, those few fractions can be more easily ex- 
plained than the whole subject of fractions, and the objection is, 
therefore, not valid. This arrangement of subjects has the further 
advantage, that, after the scholar has passed through the fundamental 
rules, he is made to Apply his knowledge to business transactions in 
the currency which he is daily using, and is thus made to feel that 
arithmetic really means something in life. He then gets a thorough 
knowledge of the application of the tables of denommate numbers 
with especial reference to their use in purchases and sal^s. The 
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pnpil is better fitted to leave school with a thorough knowledge of 
these subjects, and the discipline which' the acquisition will giye him, 
than with a knowledge of the lumple operations of fractions and 
decimals combined ; for the latter he will soon forget, while the former 
will constitute a capital at compouhd interest. 

Omissions and Additions.-^— A number of subjects which are usu- 
ally introduced inl^ arithmetics are omitted in this treatise for the 
purpose of giving more space to those which are morci practical, 
and many additions are made to the applications of fractions and 
per centage. 

BvviEW. — ^The method of review in this series is such that a pupil 
entering at almost any stage of progress will J>e required to review 
all the subjects over which the class have passed, before finishing 
the book, thus avoiding the necessity of turning the class back on 
account of a few of its m^mbera* 
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ARITHMETIC. 



BOOK SECOND. 

SECTION I. 

DEFEsnnONS. 

LESSON I.* ' 

!• A Unit is a single tlung; as, 1, 1 apple, 1 oow, 1 
peach. 

Illustration.* — Drf, 1. — ^A unit is a single, thing. 
1 cow, 1 peach represent each a single thing, and, therefore, 
are units. 

9, Numbor is an expression that tells how many; a^, 
1, 3, 5, 19, 4 horses, 3 oxen, 2 cows. 

S» An Abstract Number is one used without ref- 
erence to any ohject; as, 5, 18, 13, 25. 

4. A Concrete, or Denominate Number, is 

one used with reference to some ohject or collection of oh^ 
jects; as, 3 pecks, 1 pound, 9 melons, II dollars. 

Illustration. — A concrete, or denominate numher, is one used 
with reference to some ohject, or collection of objects. 

1 peck, 9 horses, 11 melons, are each used either with refer- 
ence to some object or collection of objects, and are, therefore, 
concrete. Or denominate numbers. 

*Noii.— The teaohflr should require the pupil to tiliutmte each of fhe ftllowintf 
deflnitioDS and aadoms. 



2 SIMPLE NUMBEBS. 

«S« ArithmetiO treats of quantity represented by 
numbers. 

0» Qua^ntity is that which can be measured. 

7, A Problem in Arithmetic is a question with con- 
ditions, proposed for solution. 

8, A SimplO FrobleiD is a problem containing but 
one elementary question. 

9, A Complex Problem is a problem involving 
two or more elementary questions. 

1 0« An Analytical Step is the solution of one of 
the elementary questions composing a complex problem. 

11, An Analysis* is the method of solving a com- 
plex problem by resolving it into elementary questions. 

1 3* A Rule is a concise direction for solving prob- 
lems, and may be deduced from an analysis. 

13. A Sign in Arithmetic is a symbol employed to 
show the relations of numbers, and to denote operations to 
be performed upon them. 

14r« An Axiom i^ a' self-evident truth. 

IS* The principal, or fundamental rules in Arithmetic, 
are Notation and Numeration, Addition, Subtraction, Multi- 
plication, and Division. 

16. AXIOMS. 
(a.) Things can be added to like things only. 

*NoTX. — ^The temx Analysis i8,^«JsOf somewhat loosely applied to the solution of 
an Elementary Question hy means of an Arittimetical formula, thus : — 

Elementary Question. — If 1 pound of sugar costs 11 cents, 
what will 6 pounds cost ? 

Arithmetical Formula. — If 1 pound of sugar costs 11 cents, 
6 pounds will cost 6 times 11 cents, which are 66 cents. 



AXIOMS. " 3 

(5.) Things can be subtracted from like things only. 

(c.) Things can be compared with like things only, 

(d.) If the same or equal numbers be added to equal 
numbers, the sums will be equal. 

(c.) If the same or equal numbers be subtracted from 
equal numbers, the remainders will be equal. 

(/) If equal numbers be muUiplied by the same or 
equal numbers, the products will be equal. 

{g.) If equal numbers be divided by the same or equal 
numbers, the quotients will be equaL 

(h,) If the same number be both added to^ and subtracted 
from another number, the value of the latter number will 
not be changed. 

(/.) If a number be both multiplied and divided by the 
sapie number, its value will not be changed. 

(j\) If two numbers be equally increased or diminished, 
their difference will not be changed. 

(k.) Numbers equal to the same number are equal to 

each other. 

(I.) A number is greater than any of its parts. 

(m.) A number is equal to the sum of all its parts. 

(n.) If both divisor and dividend be muUiplied by the 
same number, the quotient will not be changed. 

(o.) If both divisor and dividend be divided by the same 
number, the quotient will not be changed. 

Questions. — ^What is a unit? (1. )• What is a simple problem ? (8. ) 
What is an analytical step? (10.) What is a number? (2.) What 
18 an abstract number? (3.) Of what does Arithmetic treat? (5.) 

^NoTS FOR THX Tkachek. — ^Tho numbers at the end of the questions refer to 
the paragraphs containing the answers. 

N. B.— The Reyiew questions appended to each lesson should by no means be 
omitted. 



4 BUFLS KOHBBBS. 

Wbftt Is a qauUtjT (S.) What Is k probUmf (7.) Wlut k sn 
analj^ief (11.) Wlutiaanile! (IS.) WhntiaksignT (IS.) Wli^t 
is an uiom? (14.) Wbich are the fuudamenUl rulear (16.) lUus- 
tTat« the 1st deGnlUon after the model, CI.* See note.) Illustrate 
tbe 4tb deGaitiou. (See note.) JlluBtrate tlte 6th definition. HIiu- 
trate eftob of the first fomteeu definitlOTU on the blwkboard. 



NOTATION AND NUMERATION. 

LE3BOH I. 

NOTATION. 

1 7. Notation is a method of expressing nuinb«ra hj 
words, letters, or figures. There are two methods in com- 
moQ use, the Roman and the Arabic 

1 8. The Soman, used in numbering the chapters, aeo 
tions, and other divisions of books, expresses numbers hj 
letters, thus : 






fiftj. 



G one hundred. 
D five hundred. 
M one thousand. 
H one million. 



(a.) All other numbers are expressed by the use of these 
letters repeated or combined, as ; 



I one lIX nine iLXXXeigbty 

II two X ten XC ninet; 

III three XX twenty C one hondred 

IV four |XXSthlrty CC two hundred 

V five jXL forty CCC threehundred 
Tl mi L flftT CCCC four hundred 
Til Bpvenl.X siity p five hundred 
Till eight |lXX scveutjiDO six hundred 



DCC geven hundred 
DCOC eight hundred 
DCCCCnine hundred 
U one thousand 

fifteen hundr'd 
two thousand 
ten thousand 
one million 




NOTATION. 5 

(b.) B7 repeating a letter the value of that letter is mul- 
tiplied as many times as the letter is repeated ; as, XXX, 
thirty^ CC, two hundred, 

(c.) If a letter of less vahieynQ written before a letter of 
greater value^ the value of the less is subtracted from that 
of the greater ; as, X, ten^ IX, nine; \i^fifiy^ 'SJj, forty, 

id.) If a letter of less value be written <ifter a letter of' 
greater value, the value of the less is added to that of the 
greater; as, Y^five^ YI, six; M^ one thousand^ MD, fifteen 
hundred. 

(e.) A dash ( — ) placed over a letter or combination of 
letters increases the value a thousand times ; as, X, ten, X, 
ten thousand; XII, twelve, XU, twelve thousand. 

Questions. — ^Whst is the axiom for addition? (Id., a.) What is 
the axiom for subtraction? (16.; b.) What is the axiom for compari- 
son? (16., e.) If you add the same or eqnal quantities to equal quan- 
tities, how will the sums be affected? (16., <^.) Illustrate each of the 
axioms on the blackboard. (16.) What is notation? (1*7.) What of 
the Roman notation? (18.) How man j letters are used in the Ro- 
man notation? (18.^ Name them. What number is represented by 
each? (18.) How are other numbers expressed? (18., a.) What 
effect does repeating a letter have ? ( 18., 6. ) What effect has a letter 
of less value when placed before one of greater value? (IS., c) 
What effect has a letter of less value when placed after one of greater 
value? (18., {/.) What effect has a dash placed over a letter or com- 
bination oj, letters? (18., e.} 

LESSOK 11. 

10. The Arabic notation is generallj used in arithmeti- 
cal computations. It consists of ten characters, or figures, 
nine of which have each a simple and a local value. They 
are : — 

1, one ; 3, three ; 5, five ; 7, seven ; 9, nine ; 2, two ; 4, 
four; 6, six; 8, eight; 0, naught or cipher. 



b SIMPLE NUMBERS. 

90. The simple value of a figure is the one expressed 
bj it when standing alone or in the units' place of a num- 
ber. 

ft 1 • The local value of a figure is that which depends 
upon the place which the figure occupies in a number; thus, 
in 37 the figure 3 denotes thirty; and in 904, 9 denotes nine 
hundred, 

33. The naught or cipher (0) has no value, but iS|Used 
to show that a denomination is wanting; thus, in the num- 
ber 6074, the hundreds being wanting, the place is occupied 
hj a cipher. 

Questions. — Of what does the Arabic notation consist? (19.) 
What is the simple value of a figure? (20.) What is the local value 
of a figure? (21.) What is the use of the cipher? (22.) Show on 
the blackboard what is meant by simple and local values. What is 
the difference between the Roman and the Arabic notation? (18.) 
(19.) 

LESSON III. 

NUMEEATION. 

33* Numer&tiOIl is the art of naming in their regu- 
lar order the places occupied by numbers. 

34. Beading numbers is the art of expressing 
their written value orally. 
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9«l. NUMERATION TABLE. 
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*From quintillipns the table may be extended to seztilUonSi septiUioiu, octil- 
lions, noniUions, d6cillions, undecillions, duodeciUions, &c. 



30* Every vacant place in each period, with the excep- 
tion of the left hand places of the left hand period, must be 
filled with a cipher. 

8y, Every vacant period in each number, with the ex- 
ception of the left hand period, must be filled with ciphers. 



Non.— <<^) ^ writing niunben periodB are uiually sq^axated by comouui. 



8 SIMPLE KUMBERS. 

LES80K IV. 

EXERCISES IN NOTATION AND NUMERATION. 

Write 

Three hundred and eighty-two ; 

^even hundred and forty-nine ; 

Eight hundred and sixty-seven ; 

One thousand three hundred and ninety-seven ; 

Fifteen thousand eight hundred and seventy-three ; 

Eleven thousand and eight. 

MODEL OFEBATION. 

382 

749 

867 

1,397 

15,873 

11,008 

SI8« RiTLB FOR Notation. — Beffin at the left handy and 
write thejigures belonging to the highest period. 

Write the hundreds, tens, and units, of each successive 
period in their prefer order, observing to write a cipher in 
^ each vacant place, 

NoTX FOR THS TxAqHKB.^For exercises in notation and numenttlon the pnpU Is 
refliBned to the First Book of Arithmetical Analysis. 

LESSON V. 

aO. ANALYSIS OF NUMBERS. 

MODEL OPERATION, 

It is required to analyze the number 8,917,893. 
(a.) For convenience, every number is divided into peri- 
ods of three places each, counting from the right. 

(6.) The Ist period of every number is called Units ; 
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the 2d, TTiottsands; thedd, Millions; the 4th, BiUions; the 
5th, TriUians; the 6th9 Quadrillions; and the 7th, Quintil- 
UonSj &c. 

(c,) The Jirst place of every period is called units ; the 
second, tens ; the tJdrdy hundreds. 

{d.) The value of the places increases in a tenfold ratio 
from the right to the left ; that is, tens' place has ten times 
the value of units' place ; hundreds' place has ten times the 
value pf tens' place; thousands' place has ten times the 
value of hundreds' place, &c. 

(e.) In the units' period of the given number are written 
3 units, 9 tens, 8 hundreds ; in the thousands' period are 
written 7 units, 1 ten, 9 hundreds ; in the millions' period 
are written 3 units. 

(yi) In the units' period of the given number, 9 tens are 
equal to 90 units ; 8 hundreds are equal to 80 tens, or 800 
units; in the thousands' period, 7 units of thousands are 
equal to 70 hundreds, or 700 tens, or 7000 units; 1 ten of 
thousands is equal to ten units of thousands, or 100 hun- 
dreds, or 1000 tens, or 10000 unhs ; 9 hundreds of thou- 
sands are equal to 90 tens of thousands, or 900 units of 
thousands, or 9000 hundreds, or 90,000 tens, &c. 

After the model, analyze the following numbers : — 

1. One million three hundred and eighty-five thousan<^ 

six hundred seventy-four. 

2. 19 millions 713 thousand 486. 

3. 1S6 millions 347 thousand 391. 

4. 986 trillions 421 million 223 thousand, 86. 

5. Five trillions 876 millions 876 thousand. 

6. 189 quadrillions 317 thousands 346. 

7. 597 trillions 896 millions 348 thousand. 

8. 676 millions 384 thousand. 
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9. 968 millions 117 thousand 18. 

10. 678 trillions 347 millions 396 thousand. 

11. 876 billions 546 millions 321 thousand. 

12. 347 biUions 390 milUons 416 units. 

13. 974 quadrillions 14 trUHons 318. 

14. 764 millions 39 thousand 340. 

15. 97 thousand, four hundred and ninety-five. 

Questions. — ^What is numeration ? (23) What is the reading of 
numbers? (24) Repeat the numeration table. (26) What is to be 
done with vacant places? (26) What is to be done with vacant 
periods? (27) How are periods usually separated? (27 a) What is 
the rule for notation? (28) Give the analysis of the number 8,917,- 
898. (29) 



SECTION ni. 
ADDITION. 

LESSON I. 

SO* The Sum. of two or more numbers is a number 
which contains as many units as all the numbers taken 
together. 

31. Addition is the process of finding the sum of 
two or more numbers. 

33. The SIGN OF ADDITION is a horizontal cross, thus, 
(+), and is called plus, which signifies more. When placed 
between two numbers, it denotes that they are to be added 
together; as, 44-6 are equal to 10; to be read 4 plus 6 are 
equal to ten. 

33. The SIGN OP EQUALITY is two, short, parallel, hori- 
zontal lines ; thus, (=), and when placed between two num- 
bers or quantities, it denotes that they are equal; as 
8-1-6=14; to be read, 8 plus 6 equals 14. 

34. The DOLLAR SIGN is an S crossed by two perpen- 
dicular parallel lines ; thus,'($), and when prefixed to num- 
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bers, denotes that they represent dollars; as, $86; to be 
read, 86 dollars. 

3tS. Order of solving problems. 

(a,) State the problem. 

(b.) Give necessary definitions. 

(c.) Analyze. 

((/.) Give conclusion. 

(e.) Deduce a rule. , 

LESSON II. 

36. ANALYSIS OF ADDITION. 

(a.) Statement. — It is required to find the sum of the 
following numbers : 3896; ^896; 3894; and 437. 

(b,) Definition. — ^The sum of two or more numbers is 
a number which contains as many units as all the numbers 
taken together. 

MODEL OPERATION. 

3896 

4896 

3894 

437 



. 13123 sum. 

(<j.) Analysis. — For convenience, the numbers are written so 
that units shall stand in the column of units, tens in>the column 
of tens, and hundreds in the column of hundreds, &c. 

2. For convenience, commence by adding the units' col- 
umn, thus : 7, 11, 17, 23 ; 23 units are equal to 3 units and 
2 tens : write the units under the column of units, and add 
the tens to the column of tens : thus, 

3. 2, 5, 14, 23, 32 ; 32 tens are equal to 2 tens and three 
hundreds : write the tens under the column of tens, and add 
the hundreds to the column of hundreds : thus, 
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4. 3, 7, 15, 23, 81 ; 31 hundreds are equal to one hun- 
dred and three thousands: write the hundred under the 
column of hundreds, and add the thousands to the column 
of thousands: thus, 

5. 3, 6, 10, 13 ; 13 thousands are equal to 3 thousands 
and one ten thousand : write the 3 thousands under the 
column of thousands, ajad the 1 ten thousand in the place 
of ten thousands. 

(d,) Conclusion.— Therefore, th^ sum of 3896, 4896, 
3894, and 437 is thirteen thousand one hundred and twenty- 
three. 

From the preceding we derive the following 

(e,) Rule. — Write the numbers so that units shaU stand 
in the column of units, tens in the column of tens, S^c, 

Beginning with units, add each column sepan'otefy, and if 
the sum be less than ten, write it under the column added. 

If the sum of any column be ten or more, write the units 
figure only, and add the others with the next column. 

Write the entire sum of the last column, 

( yi) Pkoop. — Addition may be proved by adding the col^ 

umns downward in the same manner, and if the result is 
the same, it is supposed to be correct. 

Questions. — What is the sum of two or more numbers? (30.) 
What is the sign of addition? (32.) What is the sign of equality? 
(38.) What is the dollar sign? (34.) Give the order of solvmg 
problems. (36.) Give analysis of addition. (36.) Give Rule for ad- 
dition. (36., e.) 

LESSON in. 

37. BLACKBOARD EXEECISES. 

1. What is the sum of each of the following columns ? 

4 697013825 
3333333 3 33 



F 
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Noffs.— The Teacher flhoiild copy the foregohig and idmilar ezereiflea upon the 
blacklxMunl, and pointing to each of the columns successiTely, require a pupil, or 
the class in concert, to name the sum of each column instantsiieously, as it is 
pointed to; thus^ pointing to the right hand column^ the pupil should say 
** Eight;" not, M Three and five are eig'ht " Pointing to the next column, the 
pupil should say at once^ " Five : " not, '^ Three and two are fiye." 

These exercises are important in enabling the pupil to acquire a (kcility in com- 
bining numbers rapid'y and accurately, and should be continued until this is ao- 
compUaked. 
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BLACKBOABD EXERCISES IN COLUMNS. 

(1) (2) (8) (4) (6) (6) (7) (8) (9) (10) (11) (12) (18) (14) (15) (16) (17) (18) 
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(37) (38) (89) (40) (41) (42) (43). (44) (45) (46) (47) (48) (49) (50) (61) (62) 
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NoTB.~The abore b]aekboard exercises in adding oolnmns at eight, should be 
practiced as follows : After copying the ezercisis on the blackboard, let a pupil or 
the class in concert commence at the bottom and add. repeating only the result of 
each addition, thus : (Exercise Ist.) 2, 4, 6, 8, 10, 12, 14, &c., to fifty or more, as the 
teacher may Judge best. When the 1st exercise is THoaouoHLT mastered, commence 
with the second in the same manner, thus mastkunq each exercise successively until 
all are accomplished. It must not be understood that the exercises in this lesson 
axe to be completed before the pupil proceeds ; but they should, however, form a 
put of each xwdtation during his entire arithmetical course, if not finished sooner. 

LESSON IV. . 
PRACTICAL EXAMPLES CONTAINING BUT ONE ELEMEN- 

TARY QUESTION. 
If a merchant sells at one time 91834 yards of calico, 
at another 34186 yards of silk, and at another 46741 yards 
of army doth, how many yards does he sell in all ? 

MODEL OPERATION. 

91834 yards sold the 1st time. 
34186 " " 2d « 

46741 « " 3d « 



172761 yards sold in all. 

Analysis. — ^ARrrHMETicAL Formula. — If a merchant sells 
91834 yards of calico at one time, 84186 yards of silk at another, 
and 46741 yards of army cloth at another, he sells in all the 
sum of these quantities, which is 172761 yards. 

Conclusion. — Therefore, if a merchant sells 91884 yards at 
one time, 34186 yards at another, and 46741 yards at another, 
he sells in all 91834 yards. 

/EXERCISE. * 

N. B. — The teacher should require each pupil to compose and ana- 
lyze ten examples similar to the model example, each containing but 
one elementary question. 2 
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LESSON V. 
EXAMPLES CONTAINING TWO OR MORE ELEMENTARY 

QUESTIONS. 
A fanner sold 325 bushels of wheat to one man, and to 
another 437 more than to the first ; how many bushels did 
he sell in all ? 

MODEL OPERATION. 

(a) 325 bushels sold to the Ist man. 

437 « « 2d « more than to the 1st 

762 bushels sold to the 2d man. 

(b) 325 bushels sold to the 1st man. 
762 ** « 2d « 



1087 bushels sold in all. 

ANALYSIS. 

Elementabt Question. — (a) If a farmer sold 825 bushels of 
wheat to one man, and to another 437 more than to the first, 
how many bushels did he sell to the second man ? 

Arithmetical Formula. — If a farmer sold 825 bushels of 
-wheat to one man, and to another 487 more than to the first, 
he must have sold to the second man the sum of these quanti- 
ties, which is 7B2 bushels. 

Elementary Question. — (b) If a farmer sold 826 bushels of 
wheat to one man, and 762, bushels to a second, how many 
bushels did he sell to both ? v 

Arithmetical Formula. — If a farmer sold 825 bushels of 
wheat to one man, and 762 bushels to a second, he must have 
sold to both the sum of these quantities, which is 1087 bush- 
els. 

Conclusion. — Therefore, if a farmer sold 825 bushels of wheat 
to one man, and to another 487 more than to the first, he sold 
to both 1087 bushels. 

KXBRCISE. 

Require the pupil to compose and analyze ten examples similar to 
the model example, each containing two or more elementary ques- 
tions. 
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To THB TiACHist. — ^In ttie analysis of all complex problons the pupil sMoald be 
reqiiired to state each Elementary Question contained in the complex probiem, 
imtil he can do so with accuracy and promptness. The pupil should also be re- 
quired to give the Arithmetical Formula for each question. It would be well, at 
first, to require the scholar to write the elementary questions^ and to reM them ttt 
the class, to be criticised. 

Should the teacher thbk that this method of solving problems too tedious and 
formal^ let us eamesUy counsel patience^ thoroughness^ and perseveremeej and from 
actual experience we assure him that the^fnoj results wHl be amply gi»ti^^iiig« 
(See Introdufitioa;) 



SECTION TV. 

SUBTRACTION. 

LESfiOK I. 

38* The Dtfforence between two numbers issnch a 
number «is added to.the less will make it equal the greater. 

99. Subtraction is &e process of findmg the dif- 
ference between two numbers. ^ 

40« The Minuend is the number subtracted from.' 

41. The Subtrahond is the number subtracted. 

43. The Remainder is the number left after sub- 
traction. 

43. The SIGN of stTBTBAOTiON, is a short horizontal 
line, thus : ( — ), and is called ?»tnt«, signifying less. When 
it is placed between two numbers it denotes that the one on 
the right is to be taken from the one on the left ; thus, for 
6 — 4=2, to be read, 6 minus 4 equals 2. 

LESSON II. 

44. ANALYSIS OF SUBTRACTION. 

. Eequired the difference between 5897 and 2938. 

MODEL OPERATION. 

PROOF. 

3897 minuend. .2938 subtrahend. 
2938 subtrahend. 959 difference. 



959 difference. 3897 a sum equal to the minuend. 
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• 

(a,) For convenience write the stibirahend under the min- 
uend, so that units maj stand under units, t^ns under tens, 
&c 

(J),) For convenience commence at the units' column to 
subtract, thus: — 

(c.) As 8 units can not be taken from 7 units, take 1 ten, 
which equals 10 units, from the 9 tens; 10 units audi? units 
equal 17 units; 8 units from 17 units leave 9 units, to be 
written in the place of units. 

{d,) 3 tens fix)m 84ens leave 5 tens, to be written in the 
place of tens. 

{e.) As 9 hundreds can not be taken from 8 hundreds, 
take 1 thousand, which equals 10 hundreds, from the 3 thou- 
sands; 10 hundreds added to 8 hundreds equal 18 hundreds; 
9 hundreds from 18 hundreds leave 9 hundreds, to be writ- 
ten in the place of hundreds. 

(/.) 2 thousands~from two thousands leave no thousands. 

(g.) Therefore, the difference between 3897 and 2938 is 
959. 

(A.) Rule. — Write the subtrahend under the minuend so 
that units may stand under units, tens under tens, ^c. 

Begin at the right hand, and subtract each figure of the 
subtrahend from the figure ahoye it in the minuend, and write 
the resuU underneath. 

If any figure of the subtrahend is greater than the corres- 
ponding figure of the minuend, add ten to the figure of the 
minuend before subtracting, and write the result underneath. 
In this case, before subtracting the next left hand figure in 
the subtrahend, consider the corresponding figure in the min- 
uend diminished by one. 

(i,) Proof. — Add the difip^rence to the subtrahend, and 
if the sum equals the minuend, the work is correct* 
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Questions. — ^What is the diflference of two numbers? (38.) What 
is Subtraction? (39.) What is the minuend? (40.) What is. the 
subtrahend? (41^ What is the remainder? (42.) What is the sign 
of Subtraction? (43.) Repeat the analysis of Subtraction. (44.) 
Give the rule. (44., ^.) Give the proof. (44., t.) 

45. BLACKBOARD EXERCISES. '\ 

LESSON III. 

What is the difference of the numbers in each of the fol- 
lowing columns? 

1. 2471958360 
22 2 2222222 



NoTS. — ^Let the teacher write the preceding, and the eimilar exercises which fol- 
low, upon the blackboard, and pointing to eacn, require a pupil or the class in con- 
cert to name the diflf<9rence in each as ttie teacher points to it. 

This should be repeated until the pupil has thoroughly mastered these exercises. 

2. 8476958397 
3333333333 
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7. 10 12 15 13 14 19 17 18 16 11 
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LESSON IV. 
PRACTICAL EXAMPLES CONTAINING BUT ONE ELEMEN- 
TARY QUESTION. 

A boy had 347 chestnuts, and gave 284 to his sister ; 
how many had he remaining ? 

MODEL OPERATION. 

347 No. of chestnuts the boy had. 
284 "' " he gave away. 

63 No. of chestnuts he had left. 

ANALYSIS. 

AniTHMETieAL FoRMULA. — If a boy had 347 chestnuts and 
gave away 284, he must have had left the difference between 
847 and 284, which is 63 chestnuts. 
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Conclusion. — ^Therefore, if a boy had 847 diestnuts, and 
gave away 284, he had 63 remainuxg. 

« ESOUtCISB. 

Require the pupil to compose and analyze ten examples edmilar to 
the model example. 

LESSON V, 
PRACTICAL EXAMPLES COMBmiM ADDITIOJV AND SUBTRACTIOV, 
AND CQNTAIMNO TWO OR MQRE ANALYTICAL STEPS. 
A farmer sold a span of horses for $138, a cow for $38, 
some butter for $13, and some straw for $15 ; he purchased 
10 yards of broadcloth for $40, a stove for $35, some milk- 
pans for $13 ; how much money had he left? 

MODEL OPEBATIOX. 

(a.) (b.) 

$138 received for horses. $40-paid for broadcloth. 

38 « cow. 35 « stove. 

13 « butter. 13 « milk-pans. 



15 " straw. 



$204 received for all. 

>> 

$204 amount received. 
88 « paid. 



$88 paid for alL 



$116 amount lefL 

ANALYSIS. 

Analytical Step, (a,) Find the amount of money received. 

Elementary Question. — If a farmer sold a span of horses for 
$138, a cow for $38, some butter for $13, and some straw for 
$15, how much did he receive ? 

Arithmetical Formula. — If a farmer sold a span of horses 
for $138, a cow for $38, some butter for $13, and some straw 
for $15, he must have received for all the sum of these amounts, 
which is $204.- 

Analytical Step. — (5.) Find the amount of the money ex- 
pended. 
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■ 

Elementary Question, — If a farmer purchased 10 yards of 
broadcloth for $40, a stove for $35, and some milk-pans for $18, 
how much did he expend for all ? 

If a fanner purchased broadcloth for $40, a stove for $35, and 
some milk-pans for $18, he must have expended for all the sum 
of these amounts, which is $88. 

Analytical Step. — (c.) Find the amount of money left. 

Elementary Question, — If a farmer received $204, and spent 
$88, how much had he left ? 

Arithmetical Formula, — If a farmer received S204, and spent 
$88, he must^have had left the difference between these amounts, 
which is $116. 

Conclusion. — Therefore, if a farmer sold a span of horses 
for $188, a cow for $88, some butter, &c, 

Nora.— The teacher should require the pupil either to state eadi elementary 
question distinctly, or, which would be tax better, require it written. 

EXERCISE. 

Bequire the pupil to compose and analyze ten examples consisting 
of at least three analytical steps. « 



SECTION V. 
MULTIPLICATION. 

LESSON I. 

46. ffiultiplication is the repetition of one num- 
ber as many times as there are units in another, and is, 
therefore, a short method of addition. . 

47. The Multiplicand is the number to be repeated 
or multiplied. 

4:8. The Multiplior is the number by which we mul- 
tiply, and denotes the number of repetitions to be made. 

49. The Product is the number produced by multi- 
plication. 

50. The multiplicand and multiplier are often called 

Factors. 

51. The SIGN OF MxTLTiFjiiCATiON is an oblique cross 
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(X)j and when placed between niunbers, it denotes" that 
they are to be multiplied together; as, 4X8=32; to be 
read, 4 multiplied by 8 equals 32. 

S9. MULTIPLICATION TABLE. 



Once is 


2 times are 





3 times are 


Once 1 is 1 


2 times 1 are 


2 


3 times 1 are 3 


Once 2 is 2 


> 2 times 2 are 


4 


3 times 2 are 6 


Once 8 is 8 


2 times 3 are 


6 


8 times 3 are 9 


Once 4 is 4 


2 times 4 are 


8 


3 times 4 are 12 


Once 5 is 5 


2 times 5 are 


10 


3 times 6 are 15 


Once 6 is 6 


2 times 6 are 


12 


8 times 6 are 18 


Once . 1 \3 7 


2 times 7 are 


14 


8 times 7 are 21 


Once 8 is 8 


2 times 8 are 


16 


8 tinges 8 are 24 


Once 9 is 9 


2 times 9 are 


18 


3 times 9 are 27 


Once 10 is 10 


2 times 10 are 


20 


8 timea 10 are 80 


Once 11 is 11 


2 times 11 are 


22 


3 times 11 are 33 


Once 12 is 12 


2 times 12 are 


24 


3 times 12 are 86 


4 times are 


6 times are 





6 times are 


4 times 1 tTre 4 


6 times 1 are 


6 


6 times 1 are 6 


4 times 2 afe 8 


5 times 2 are 


10 


6 times 2 are 12 


4 times . 3 are ^2 


6 times 3 are 


16 


6 times 3 are 18 


4 times 4 are 16 


6 times 4 are 


20 


6 times 4 are 24 


4 times 6 are 20 


5 times 5 are 


25 


6 times 5 are 80 


4 times 6 are 24 


5 times 6 are 


30 


6 times 6 are 86 


4 times 7 are 28 


5 times .7 are 


35 


6 times 7 are 42 


4 times 8 are 32 


6 times 8 are 


40 


6 times 8 are 48 


4 times 9 are 36 


6 times 9 are 


45 


6 times 9 are 64 


4 times 10 are 40 


5 times 10 are 


50 


6 times 10 are 60 


4 times 11 are 44 


6 times 11 arc 


55 


6 times 11 are 66 


4 times 12 are 48 


5 times 12 are 


60 


6 tim'es 12 are 72. 


1 times are 


8 times are 





9 times are 


7 times 1 are 7 


8 times 1 are 


8 


9 times 1 are 9 


7 times 2 are 14 


8 times 2 are 


16 


9 times 2 are 18 


7 times 3 are 21 


8 times 3 are 


24 


9 times 3 are 27 


7 times 4 are 28 


8 times 4 are 


32 


9 times 4 are 36 


7 times 6 are 35 


8 times 5 are 


40 


9 times 5 are 46 


1 times 6 are 42 • 


8 times 6 are 


48 


9 thnes 6 are 54 


7 times T are 49 


8 times 7 are 


66 


- 9 times 7 are 63 


7 times 8 are 56 


8 times 8 are 


64 


9 times 8 are 72 


7 times '9 are 63 


8 times 9 are 


72 


9 times 9 are 81 


7 times 10 are 70 


8 times 10 are 


80 


9 times 10 are 90 


7 times 11 are 77 


8 times 1 1 are 


88 


9 times 11 are 99 


7 times 12 are 84 


8 times 12 are 


96 


9 times 12 are' 108 



24 
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KTtimes are 





11 times 


are 





12 times are 


10 times 1 are 


10 


11 times 


1 are 


11 


12 times 1 are 12 


] times 2 are 


20 


11 times 


2 are 


22 


12 times 2 are 24 


10 times 3 are 


80 


11 times 


8 are 


88 


12 times 8 are 86 


10 times 4 are 


40 


11 times 


4 are 


44 


12 times .4 are 48 


10 times 5 are 


50 


11 times 


5 are 


56 


12 times 5 are 60 


10 times 6 are 


60 


11 times 


6 are 


66 


12 times 6 are 72 


10 times 1 are 


70 


11 times 


7 are 


77 


12 times 7 are 84 


10 times 8 are 


80 


11 times 


8 are 


88 


12 times 8 are 96 


10 times 9 are 


90 


11 times 


9 are 


99 


12 times 9 are 108 


10\imes 10 are 


100 


11 times 10 are 


lib 


12 times 10 are 120 


10 times 11 are 


110 


11 times 11 are 


121 


12 times 11 are 182 


10 times 12 are 


120 


11 times 12 are 


182 


12 times 12 are 144 



LESSON n. 

58. ANALYSIS OF MULTIPLICATION. 
Required to multiply 9,873 by 24. 

MODEL OPERATION. 

9873 multiplicand) ^^^^^g^ 
24 multiplier j 

39492 product of 4 times multiplicand. 
19746 « 20 « 
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236,952 " 24 

(a,) For convenience write the multiplier under the mul- 
tiplicand, so that units may stand under units, tens under 
tens, &c 

(b.) For convenience commence with the right hand or 
ui^its' figure to multiply. 

(c.) 4 times 3 units are 12 units ; 12 units are equal to 1 
ten and 2 units ; write the units in units' place, and add the 
1 ten to the product of tens. 

(d,) 4 times 7 tens are 2^ tens, which with the 1 ten 
added are 29 tens ; 29 tens are equal to 2 hundreds and 9 
tens ; write the 9 tens in tens' place, and add the 2 hundreds 
to the product of hundreds. 
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(e.) 4 times 8 hundreds are 32 hundreds, which with the 
2 hundreds added are 34 hundreds ; 34 hundreds are equal 
to 3 thousands and 4 hundreds ; write the 4 hundreds in the 
place of hundreds, and add the 3 thousands to the product 
of thousands. 

(/.) 4 times 9 thousands are 36 thousands, which with 
the 3 thousands added are 39 thousands ; 39 thousands are 
equal- to 3 tens of thousands and 9 thousands ; write the 9 
thousands in the place of thousands, and the 3 tens of thou- 
sands in the place of tons of thousands. 

*(^.) Next multiply by the 2 tens of the multiplier. 2 
tens are equal to 20 units, then 20 times 3 units are 60 
units ; 60 units are equal to 6 tens and units ; the units 
need not be written, but write the 6 tens in the place of tens. 

(A.) 20 times 7 tens are 140 tens ; 140 tens are equal to 
1 thousand, 4 hundreds, and tens ; write the 4 hundreds 
in the place of hundreds and add the 1 thousand to Ihe 
thousands of the product. 

(t.) 20 times 8 hundreds are 160 hundreds; 160 hun- 
dreds are equal to 1 ten of thousands, 6 thousands, and 
hundreds ; 6 thousand with the 1 thousand added are 7 
thousand, which write in the place of thousands, and add 
the 1 ten of thousands to the tens of thousands of the pro- 
duct 

(y.) 20 times 9 thousands are 180 thousands ; 180 thou- 
sands are equal to 1 hundred of thousands, 8 tens of thou- 
sands, and thousands ; 8 tens of thousands with 1 ten of 
thousands added, &c 

(^.) Next proceed to add the partial products 39,492 ahd 
197,460, wHch give the total product of 236,952. 

*NoTB.— A117 number of flc^nreB in the mnltipUer Duqr bauanalyaed after this 
UMttiod by rtwinging all the dUbrent orders to nmta. 
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(I) Therefore, 9,873 multiplied bj 24 gives a product of 
236,952. 

(m.) Rule. — Write the mtiUipUer under the mvbiplicand 
$0 that units may stand under unitSy tens under tens, Sfc, 

^ginning with the unit figure, mvUiply each figure of 
the muUiplicand hy each figure of the multiplier, successively, 
observing to write the first figure of each partial product di" 
rectly under its multiplier, writing down and carrying as in 
addition. 

Add the particd products, and their sum wiU he the pro* 
duct sought, 

(n.) Proof. — ^I. Interchange the mukiplier with the mul- 
tiplicand, and multiply as before ; if the two products are the 
same, the work is supposed to be correct. 

* II. Divide the product by the multiplier, and if the quO' 
tient equals the mvUiplicand, the work is correct. 

FIRST METHOD OF PROOF. 

MODEL OPERATION. 
\^') Proof.— (See 58 n.) L 

8467 multiplicand. 371 multiplier. 
371 multiplier. 8467 multiplicand. 

8467 2597 

59269 2226 

25401 1484 

— ^ 2968 

314125t product — 

3141257 product equal to product (a.) 

QirssTiONS. — What is Multiplication? (46.) What is the multipli- 
cand? (4*7.) What is the multiplier?^ (48.) What is the product? 
(49.) Which terms are called factors? (50.) What is the sign of 

* NoTX.— This method of pro6f presupposes a knowledge of diTisiou ; but, as the 
pupil should already have a knowledge of the fundamental operations, and as it is 
the method usually adopted in business, we think it best to insert it here. 
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multiplication? (51.) Repeat the analysis of multiplication. (53.) 
Repeat the rule. (63., m.) Give both methods of proof. (53., n.) 
What is the difference between addition and subtraction? (31.,) (39.) 
What are the terms of subtraction? (38.,; (39.,) (40.,) (41.) 

LESSON ni. 

PRACTICAL EXAMPLES CONTAINING BUT ONE ANALYTI- 

^CAL STEP. 

What will 1983 gallons of wine cost at 97 cts. a gallon ? 

MODEL OPERATION.* 

• 1983 gallons. 
97 cents. 



13881 
17847 



192,351 cents. 
Analysis. — Arithmetical Formula. — If 1 gallon of wine cost 

N 

97 cents, 1,983 gallons will cost 1,983 times 97 cents, which are 
192,351 cents. 

Therefore, if 1 gallon of wine cost 97 cents, 1,983^ gallons 

will cost 192,351 cents. 

EXERCISE. " 

Require the pupil to compose and analyze ten examples similar to 
the modeL 

LESSON IV. 

PRACTICAL EXAMPLES 

COMBINING ADDITION, SUBTRACTION, AND MULTIPLICA- 
m TION, AND WHICH CONTAIN TWO OR MORE 

ANALYTICAL STEPS. 

I purchased of a farmer 138 bushels of potatoes at 46 
cents a bushel, and 37 bushels of com at 96 cents a bushel; 

* Note. — ^Throughout the work th^ame of each denominate number is append- 
ed to it for the purpose of aiding the memory, the analysis in multiplication and 
diyision determining which number ought to Jf^ used as abstreut. 



6,348 cts., cost of potatoes. 3,552 cts., cost of corn. 

(c.) (d.) 

6348 cents, cost of potatoes. 63 yards muslin. 
3552 ^ « com. 13 cents. 



9900 cents, cost of both. 189 

63 

(e.) — 

41 yds. calico. 819 cents, received for muslin. 
17 cents. 

— (/) 

287 819 cents, received for muslin. 

41 697 « « caUco. 



697 cts., rec'd for calico. 1,516 cents, received for both. 

. 9900 cents, cost <jf articles purchased. 
1516 " paid with articles in return. 

7384 cents, balance due to fanner. ' 

♦analysis. 
Analytical Step, (a.) Find the cost of the potatoes. 

*NoTK TO THE TiAOHXB.~The pupU should be teqnlxed to gire ilba JviU Jorms 
iinttl he can do so promptly and «|giuately. 
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i 
\ 

I sold the farmer in retuQi 63 yards of muslin at 13 cents ] 
per yard, and 41 yards of calico at 17 cents ; how much 
money must I pay to balance the account? 

MODEL OPEBATIOX. 

138 bushels potatoes. 37 busheis eacA 

46 cents. 96 cents. 

828 222 

552 333 



MULTIPLICATION, ' ^Sd 

Elementary Question, — ^If I purchase 1 bushel of potatoes 
for 46 cents, whM will 138 bushels cost ? 

Arithmetical Fbrmvla, — If 1 bushel of ^tatoes cost 46 cents, 
138 bushels, &c. 

Analytical Step. — (5.) Find ttie cost of the corn. 

Elementary Question,. — If I purchase 1 bushel of com, &a 

Arithmetical Formula, — If 1 bushel of com costs, &c. 

Analytical Step.-~(<^) Find the cost of both the com and 
the potatoes. "* " 

Elementary Question, — If the potatoes cost 6348 cents, and 
the com 3552 cents, what will both cost ? 

Arithmetical Formula, — K the potatoes, &c. 

^Analytical Step.— ^<Z.) Find the amount received for the 
muslin. * 

Elementary Question, — ^If one yard of muslin costs, &a 

Arithmetical Formula, — ^If one yard of muslin costs, Ac. 

Analytical Step. — {e,) Find the amount received for the 
calico. 

Elementary Question, — ^If one yard of calico costs, &,c 

Arithmetical Formula, — If one yard of calico costs, &c. 

Analytical Step. — (/) Find the amount received for both 
muslin and calico. 

Elementary Question, — ^If the muslin costs, &c 

Arithmetical Formula, — ^I^ &c. 

Analytical Step. — (g,) Find the balance due. 

Elem^enta/ry (Question, — H &c 

Arithmetical Formula, — If, &c 

Conclusion. — ^If I purchase of a farmer 138 bushels of pota- 
toes, and &C. 

EZJEKOISE. 

Require the piipQ to compose and analyze ten examples similar to 
the model 
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^ SECTION VI. 
DIVISION 

L^SON I. » 

«S4. Division is the process of finding how many 
times one number is contained in another, or of separating 
one number into as many parts as there are units in another. 

SS» The Dividend, is the number to be divided. 

50* The Divisor is the number by which the divi- 
dend is divided. 

57*. The Quotient is the number of times the divisor 
is contained in the dividend. 

SS» There are two methods of division, called Long 
Division and Short Division. 

S9» Short Division is the method generally used 
when the divisor does not exceed twelve. 

60, In Long Division each step of the process is 
written, and it is the method generally used when the divisor 
is greater than twelve. 

61* A Bemainder in Division is that part of the 
dividend which remains undivided. 

63« The SIGN of Division is a short horizontal h'ne, 
with a point above and another below it (-i-), and when 
placed between numbers, it indicates that the number before 
it is to be divided by the number after it; thus, 20-7-4=5, 
to be read, 20 divided by 4 is equal to 5. 

(a.) Division is also expressed by writing the dividend 
above, and the divisor below, a short horizontal line ; thus, 
L2 =4, shows that 12 divided by 3 equals 4. This is some- 
times called iihe fractional sign. 
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63. DIVISION TABLE. 

* 




*. 


lin 


1 


1 time 


2 in 


2 


1 time 


3 in 


3 


1 time 


lin 


2 


2 times 


2 in 


4 


2 times 


3 in 


6 


2 times 


lin 


3 


3 times 


2in 


6 


3 times 


3 in 


9 


3 times 


1 in 


4 


4 times 


2in 


8 


4 times 


Sin 


12 


4 times 


lin 


5 


6 times 


2 in 


10 


6 times 


3in 


16 


6 times 


lin 


6 


6 times 


2 in 


12 


6 times 


Sin 


18 


6 times 


1 in 


7 


7 times 


2in 


14 


7 times 


Sin 


21 


7 times 


lin 


8 


8 times 


2 in 


16 


8 times 


Sin 


24 


8 times 


lin 


9 


9 times 


2 in 


18 


9 times 


'Sin 


27 


9 times 


4 in 


4 


1 time 


5 in 


5 


1 time 


6 in 


6 


1 time 


4 in 


8 


2 times 


5 in 


10 


2 times 


6 in 


12 


2 times 


4 in 


12 


3 times ' 


6 in 


16 


3 times 


6 in 


18 


8 times 


4 in 


16 


4 times 


5 in 


20 


4 times 


6 in 


24 


4 times 


4 in 


20 


5 times 


5 in 


26 


6 times 


6 in 


30 


6 times 


4 in 


24 


6 times 


6 in 


30 


6 times 


6in 


36 


6 times 


4 in 


28 


7 times * 


6 in 


36 


7 times « 


6 in 


42 


7 times 


4 in 


32 


8 times 


5 m 


,40 


8 times 


6 in 


48 


8 times 


4 in 


36 


9 times 


5 in 


46 


9 times 


6 in 


64 


9 times 


7 in 


7 


1 time 


8 in 


8 


1 time 


9 in 


9 


1 time 


Yin 


14 


2 times 


8in 


16 


2 times 


^in 


18 


2 times 


7 in 


21 


8 times 


Sin 


24 


3 times 


9i» 


27 


3 times 


7 in 


28 


4 times 


Sin 


32 


4 times 


9 in 


36 


4 times 


7 in 


36 


6 times 


Sin 


40 


6 times 


9 in 


45 


6 times 


7 in 


42 


6 times 


Sin 


48 


6 times 


9 in 


64 


6 times 


7 in 


49 


7 times 


Sin 


66 


7 times 


9 in 


63 


7 times 


7 in 


56 


8 times 


Sin 


64 


8 times 


9 in 


72 


8 times 


7 in 


63 


9 times 


Sin 


'72 


9 times 


9 in 


81 


9 times 


10 in 


10 


1 time 


11 in 


11 


1 time 


12 in 


12 


1 time 


10 in 


20 


2 times 


llin 


22 


2 times 


12 in 


24 


2 times 


10 in 


30 


3 times 


11 in 


33 


8 times 


12 in 


36 


8 times 


10 in 


40 


4 times 


11 in 


44 


4 times 


12 in 


48 


4 times 


10 in 


50 


5 times 


11 in 


66 


6 times 


12 in 


60 


6 times 


10 in 


60 


6 times 


llin 


66 


6 times 


12 in 


72 


6 times 


10 in 


70 


7 times 


11 in 


77 


7 times 


12 in 


84 


7 times 


10 in 


80 


8 times 


llin 


88 


8 times 


12 in 


96 


8 times 


10 in 


90 


9 times 


llin 


99 


9 times 


12 in 


108 


9 times 
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LESSON n. 

64. ANALYSIS OF SHORT DIVISION. 
Divide 70301 by 4. 

MODEL OPERATION. 

PBOOF. 

Divisor. 4)70301 Dividend. 17575^ Quotient 
4 Divisor. 



17575^ Quotient 



70301 =Dividend. 

(a.) *Analtsis. — For convenience write the divisor at 
the left of the dividend, and commence bj dividing the first 
left hand figure. 

(6.) One fourth of 7 tens of thousands is 1 ten of thou- 
sands, with a remainder of 3 tens of thousands equal to 30 
thousand ; write the 1 ten of thousands in the place of tens 
of thousands,, and add the 30 thousands to the thousands. 

(c.) One fourth of 30 thousands is 7 thousands, with a 
remainder of two thousands which is equal to 20 hundreds ; 
write the 7 thousands in the place of thousands, and add 
the 20 hundreds to the hundreds ; 20 hundreds and 3 hun- 
dreds are 23 hundreds. 

(rf.) One fourth of 23 hundreds is 5 hundreds, with a re- 
mainder of 3 hundreds equal to 30 tens ; write the 5 hun- 
dreds in hundreds' pkice, and add the 30 tens to the tens. 

(e.) One fourth of 30 tens is 7 tens, with a remainder of 
,2 tens equal to 20 units ; write the 7 tens in the place of 
tens, and add the 20 units to the units ; 20 units and 1 unit 
are 21 units. 

(/.) One fourth, of 21 units is 5 units, with a remainder 

*In thii analysis ve prefer the JrMtiofud ftmn, as it is rflbpler, and one which 
the pupil readily iinderstands, although liable to some objections. The teacher 
'Will find another form in the analysis of Long Dirision) (65), vhich be ean use here 
if he prefbrs it. 
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of I unit, which divided into 4 parts which gives 1 fourth 
of a yuit, written J.; write the 5 units in the place of units, 
and annex the ^ unit. 

{ff.) Therefore, one fourth of 70301 is 17575;^. 

(A.) Rule for Short Division. — Write the divisor at 
the left of the dividend. 

Begin at the left and divide each figure of the dividend by 
the divisor and set each quotient figure under its dividend. 

If there is a remainder after ang division, prefix it to the 
next figure of the dividend and divide as before. 

If any partial dividend be less than the divisor, write a 
cipher for the quotient^ prefix the partial dividend to the next 
figure of the dividend, and divide cis before. 

ff' there is a remainder after dividing the last figure of the 
dividend, it can be changed to a fractional QUOTiENT, by 
writing the divisor under it and annexing the result to the 
quotient. 

(i.) Proof. — Division may be proved by mtdtiplying the 
Quotient by the Divisor and adding to the product the 
remainder, if there be any. The restUt wiU be equal to the 
dividemi, if the work is correct. 

QuBSTiOMS.— What is Diyiaion? (64.) What is the diyidend? (66.) 
What is the divisor? (66.) What is the quotient? (5'7.) How many 
methods of division are there? (58.) What is Short Division? (59.) 
What is Long Division? (60.) What is the remainder in division? 
(61.) What are the signs of diviaon? (62.^ Repeat the analysis 
of short division. (64.) Give the rule. (64., h,) Give the method 
of proof. (64., t;) 

LESSON in. 

^ BLACKBOARD EXERCISES. 

NoTB —Perform the divisions in the foUoiving exercises in the same manner as in 
flbuiiar eiercises in Addition and Subtracticm. Let the teacher point, and the pupU 
( ^wpp iy give the qootients. 

1. 2)2 6 8 4 12 10 18 16 14 
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f 



2. 


3)9 


12 


3 


6 


15 


21 


18 


27 


24 


3. 


4)8 


4 


16 


20 


12 


24 


32 


28 


36 


4. 


5)10 


5 


15 


25 


35 


20 

• 


40 


30 


45 


5. 


6)24 


12 


6 


18 


42 


36 


48 


24 


30 


6. 


7)14 

• 


35 


• 
21 


42 


28 


56 


7 


49 


63 


7. 


8)8 


24 


16 


40 


32 


72 


56 


48 


64 


8. 


9)27 


18 


9 


45 


36 


63 


54 


81 


72 


9. 


10)30 


50 


20 


10 


40 


60 


80 


70 


90 


10. 


12)12 


96 


108 


36 


24 


48 


72 


60 


84 



Give the quotients and the remainders of the following 
examples ; thus, 2 and 1 remainder, &c. 

11. 4)9 13 12 27 34 29 6 38 22 



12. 


V 

5)12^' 


8 


19 


29 


36 


21 


41 


33 


87 


13. 


6)27 


15 


18 


21 


45 


39 


52 


25 


34 


14 


7)17 


39 


28 


43 


• 

34 


62 


59 


50 


65 
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15. 8)28 20 46 37 79 61 54 v. 65 ^ 72 



16. 


9)20 


30 


54 


49 


39 70 


60 


84 


77 


17. 


10)41 


63. 


72 


12 


84- 45 67 


83 


82 


91 


18. 


11)56 


37 


46 


83 


72 94 63 

• 


78 


H 


44 


19. 


12)83 


72 


46 


37 


83 46 49 


13 


78 


99 



Note. — ^Let the teacher dwell on these and similar exercises, nntil the pupil can 
answer them rapidly. 

LESSON IV. 

LONG DIVISION. 
Divide 26,306,241 by 483. 



MODEL OPERATION. 
Divisor. Dividend. Quotient. 

3 



483)26306241(54464^8-4 



2415 

2156 
1932 

2242 
1932 



3104 

2898 



i»- 



2061 
1932 

129 Rem.-4-483 Divis. 
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6ff. ANALYSIS. 

(a.) For convenience write the divisor at the left, and the 
quotient at the right of the dividend. 

(b.) 483 is contained in 2630 tens of thousands, 5 tens of 
thousands times, with a remainder of 215 tens of thousands, 
equal to 2150 thousands ; write the 5 tens of thousands in 
the place of tens of thousands in the quotient, and add the 
2150 thousands ta the 6 thousands c^ the dividend, which 
makes 2156 thousands. 

(c.) 483 is contained in 2156 thousand 4 thousand times, 
with a remainder of 224 thousand equal to 2240 hundreds; 
write the 4 thousands in the place of thousands in the quo- 
tient, and add 2240 hundreds to the 2 hundreds of the divi- 
dend, which makes 2242 hundreds. 

(d,) 483 is contained in 2242 hundreds 4 hundred times, 
with a remainder of 310 hundreds equal to 3100 tens; 
write the 4 hundred in hundreds' place in the quotient, and 
add the 3100 tens to the 4 tens of.the^vidend, which makes 
3104 tens. 

(6.) 483 is contained in 3104 tens 6 tens times, with a re- 
mainder of 206 tens equal to 2060 units ; write the 6 tens 
in the tens' place in the quotient, and add the 2060 units to 
the 1 unit of the dividend, which makes 2061 units. 

(/.) 483 is contained in 2061 units 4 units times, with a 
remainder of 129 units ; write the 4 units in units' place in 
the quotient, and divide the remainder of 129 units into 
483 parts, giving J|f of a unit, which aiUnex to the quo- 
tient. 

(g.) Therefore 26,306,241 divided by 483 gives a quotient 
of 54,464if f 

*NoTx.— It is, perhaps, more conTenient to plaee tke diTisor at the right of the 
dividend oyer the quotient. " 
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(h.) Rule foe Long Division. — Write the divisor at 
the left of the dividend aa in short division. 

Find how many times the divisor is contained in the least 
number of the left hand figures of the dividend that wiU con- 
tain it, and place the quotient at the right of the dividend. 

Multiply the divisor by this quotihit figure, subtract the 
prodiLct from this partial dividend, and to the remainder 
annex the next figure of the dividend. 

Divide as before, until aU the figures of the dividend have 
been annexed and divided, 

^ any partial dividend will not contain the divisor, place 
a cipher in the quotient, annex the next figure of the divi* 
dend, and divide as before. 

If there be a remainder after dividing all the figures of 
the dividend, it may be changed to a fractional quotient 
hy writing the divisor underneath it. 

(i,) Proof. — The proof of long division is the same as 
that of short division. 

Notes. — ^I. The first step in Long Diyision is to find the qaotient flgnre of the 
highest denomination. * 

2. Multiply the divisor by that figure and write the product under the fint jMur- 
tial dividend, then observe that, if the product is greater than the partial dividend^ 
the quotient figure is too lasos. 

8. Subtract that product from, the first partial diyidend, and observe, that if the 
BKMAINDKR is equol to, OT GREATER than the DIVISOR, the quotient figure is too 

SMALL 

4. Change the remainder to tiie next lower denomination, and add to it the cor- 
responding denomination in the difidend. 

LESSON V. 

PRACTICAL EXAMPLES INVOLVING THE FUNDAMENTAL 

RULES. 

Mr. Jones died leaving an estate worth $3,746, to be di- 
vided equally between 3 daughters and 2 sons after his 
wife had taken out her share amounting to $1,479 ; what 
was the share of each child ? 



88 SIMPLE NUMBERS. 



MODEL OPERATION. 



$3746 worth of estate. ] (b,) 

1479 right of his wife. I , v 3childr'n,daught3eiB, 



ivided. J — 



sons. 



( 5)2267 am't to be divided. 

(c.) ■< 5 children. 

( $453| each child received. 

♦analysis. 

Analytical Step. — (a.) Find the amount to be divided after 
the wife has taken her share from the estate. 

(5.) Find the number of children among whom the remainder 
is to be divided. 

(c.) Find the amolmt which each child received. 

EXERCISE. 

Require the pupil to compose and analyze ten examples similar to 
the model. 

Questions. — ^Repeat the analysis of Long Divisibn. (66.) Repeat 
the rule. (66., A.) Give the proof. (66., i.) What is addition? (31.) 
Illustrate the use of the sign of Addition. (^2.) Subtraction. C43.) 
Multiplication. (61.) Division. (62.) What is the use of the ci- 
pher? (22.) What is the diflFerence between the Roman and the Ar- 
abic notation? (18.,) (19.) What is the diflference between the sim- 
ple an^ the local value of a figure? (20.,) (21.) What is the differ- 
ence between a simple and a complex problem? (8.,) (9.) What is 
the difference between a concrete and an abstract number? (4.,) (3.) 

LESSON VI. 

THE FUNDAMENTAL RULES—PRINOIPLES AND CONTRAO- 

TIONS. 

66. PRINCIPLES. 

(a.) The greater of two numbers is equal to the less added 
to their difference, 

*NoTE FOB THB TiAGHXR.— The teacher should in addition to the analytical steps 
require the Elementary Questions and Arithmetical FormulaSy nntU the pupil can 
give tiiem with promptness aad accuracy, when they may be omitted. 
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]^ODEL ILLUSTRATION. 

Let 4186 be the greater number, and 
" 3712 « less " 



474 ** difference. 

greater. less, thdr difEerenoe. 

Then 4186=3712+474 [Repeat prin. (a.)] 

Note.— Let each principle be illiutrated alter the aame mamier on the blackhoard. 

{b») The smaller of two numbers as equal to the remain- 
der obtained by subtracting their difference from the greater. 

(c.) If the multiplier be a unit| the prodttct will be equal 
to the multiplicand. 

(d.) The multiplicand remaining the same, if the multi- 
plier be increased or diminished any number of times, the 
product will be increased or diminished in the same ratio. 

(e.) The mvMplier remaining the same, if the mvUipU' 
cand be increased or diminished any number of times, the 
product will be increased or diminished in the same ratio. 

(/.) When the divisor is a unit, the quotient will be 
equal to the dividend. 

(^•) When the divisor is equal to the dividend, the quo- 
tient will be a unit. 

(k.) The dividend remaining the same, if the divisor is 
increased any number of times, the quotient will be decreased 
in the same ratio. 

(i.) The dividend remaining the same, if the divisor is 
decreased any number of times, the quotient will be increased 
in the same ratio. 

(J.) The divisor remaining the same, if the dividend is 

3 » 
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increcued any number of times, the quotient will be increased 
in the same ratio. 

(h,) The divisor remaining the same, if the dividend is 
decreased any number of times, the quotient will be decreased 
in tfie same ratio. 

(ZL) ,The product of the divisor and quotient plus the re- 
mainder, equals the dividend. 

(«i.) The product divided by the multiplier is equal to 
the multiplicand. 

(n.) From the sum of two numbers subtract their differ- 
ence, and divide the remainder by 2 ; and the quotient will 
be the smaller number: to the smaller number add their 
difference, and the sum will be the larger number. 

LESSON vn. 

PROBLEMS FOUNDED ON THE PRECEDING PRINCIPLES. 

NoTK FOK THB TiAOHiB. — ^Tho teacher ihonld require the pupil to repeat the 
principle inyolyed in each of these problems. 

1. The less of two numbers is 398 ; their difference is 
698 ; what is the greater ? S^ prin. (a.) 

2. The greater of two numbers is 7863 ; their difference 
is 6713 ; what is the smaller? See prin. (h.) 

8. The multiplicand is 3679 ; the multiplier is 327 ; the 
product is 1203033 ; if the multiplier be increased 7 times, 
what will be the product ? 

4 The multiplier is 12 ; the product is 148,140 ; if the 

« 

multiplier be increased 9 times, what will be the product ? 

5. The multiplier is 96; the product is 49164; if the 
multiplier be diminished 4 times, what will be the product? 

6. The multiplier is 16; the multiplicand is 41862; if 
the multiplier be diminished 8 times, what will be the pro- 
duct? V 
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7. The multiplier is 24; the multiplicand is 691,344; if 
the multiplicand be diminished 4 times, what will be the 
product? 

8. The multiplier is 36; the product is 91884; if the 
multiplicand is diminished 3 times, what will be the pro- 
duct ? 

9. The divisor is 9 ; the quotient is 6847 ; if the divisor 
be diminished 3 times, what will be the quotient ? 

10. The. divisor is 28; the quotient is* 418,374 ; if the 
divisor be increased 8 times, what will be the quotient ? 

11. The quotient is 9186; what will be the quotient if 
the divisor is increased 8 times ? 13 times ? If decreased 
9 times? 17 times? 

12. The divisor is 34 ; the quotient is 7641 ; the remain- 
der is 11 ; what is lh,e dividend? 

13. The divisor is 78 ; the quotient is 3746 ; what is the 
dividend? 

14. The product of two factors is 39746 ; the multiplier 
is 374 ; what is the multiplicand ? 

15. The sum of two numttlrs is 3974 ; their difference is 
1389 ; what are the numbers ? 

16. The sum of two numbers is 49683 ; their difference 
is 3841 ; what are the numbers ? 

LESSON VIII. 

67. CONTRACTED OPERATIONS IN THE FUNDAMENTAL 

RULES. 

(a.) To multiply by 10, 100, 1000, &c. 
Annexing a cipher to any number changes the local value 
of the unit figure to tens, and of tens to hundreds, &c. ; and 



II 



therefore increases the number ten times ; thus, 53 by an- 
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nexing a cipher, thus: 530, the number is increased ten 
times. 

According to the same principle two ciphers increases the 
value one hundred times, three ciphers one thousand times, 
&c. 

(b.) To multiply by 25. 

KtJLE.< — Annex two ciphers to the mtiUiplicand and divide 
the result hy ^. « 

Illustration. — If we annex two ciphers to the multi- 
plicand we multiply it by 100 (67 a) ; but as 100 is 4 times 
larger than 25, the product is 4 times too large (66 rf) ; 
therefore one fourth of this product is the product required. 

(c.) To multiply by 12J. 

Rule. — Annex two ciphers to the mvkiplicand and divide 
the result by 8. 

NoTs-^Let the pupil be required to illustrate each of these rules after the model 
giyen. 

{d.) To multiply by 331. 

^VL.^,— Annex two ciphers to the multiplicand and divide 
the result hy 3. 

(c.) To multiply by 125. 

Rule. — Annex three ciphers to the multiplicand and di- 
vide the result by 8. 

(/) To 'divide by 10, 100, 1000, &c. 

By removing a figure from the right of any number the 
local value of ten's figure is changed to units, and hundreds 
to tens,^ &c, therefore the number is decreased ten times, 

• 

§ o-fl e- 

MS3 «: = 

thus : 637, by removing the right hand figure, 7, thus : 63, 
the number is decreased ten times with a remainder of 7. 
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According to the same principle removing two figures 
decreases the value a hundred times, three figures a thou- 
sand times, &c. 

{g.) To divide by 25. 

ItuLE. — Mrdtiply ike number by 4, and divide the prodvx^ 
by 100. 

Illustration. — ^As 100 is 4 times larger than 25, if we 
divide any number by 100, the quotient will be 4 times too 
small, (see 66, A) ; therefore, 4 times this quotient will be 
the quotient required. It is most convenient first to multi- 
ply the number by the 4, and then divide Ae product by 
100. 

Qi.) To divide by 12J. 

Rule. — MaUiply the number by 8, and divide the product 
by 100. 

(i.) To divide by 33^. 

Rule. — Multiply the number by 3, and^divide the product 
by lO'q. 

(y.)*To divide by 125. 

Rule. — Multiply the number by 8, and divide the product 
by 1000. 

SECTION vn. 

LESSON I. 

UNITED STATES MONET. 

68, The Currency of the United States is a decimal 
currency, and is sometimes called Fedekal Monet. 

(a.) TABLE OP denominations. 

10 miUs make 1 cent. ct. 

10 cents " 1 dime, d. 

10 dimes « 1 doUar. ....$. 
10 dollars « 1 eagle E. 
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(b.) NUHEBATION TABLE 





0.000 

(c.) TABLE OF ALIQUOT PABTS. 

:i^ of a dollar = 25 cents. 
J of a dollar = 50 cents. 
I of a dollar = 75 cents. 
J of a cent = 5 mills. 

69. (a.) Coins. — The Gold COins are the douUe" 
eaffle, eagle, half-^agle, quarter-eagle, three-dollar piece, and 
dollar. 

(b.) The Silver coins are the half-dollar, guarter-dol- 
lor, dime, half-dime, and three-cent piece. 

(c.) The cent is a NiCkol COill. 

yO« The decimal point, (.), is used to separate dollars^ 
from cents and mills ; thus, $46,873 equals 46 dollars 87 
cents and 3 mills. 

Notes.— 1. Since the places in Federal Money increase in Talne from the right to 
the left in a ten-fold ratio like simple numbers, it may be added, subtracted, mul- 
tiplied, and divided, according to the same rules. 

2. In business transactions, eagles are read as tens of dollars, and dimes as 
tens of cents ; thus, 4 eagles 9 dollars 6 dimes 6 cents and 8 mills, are read, 49 
dollars 66 cents and 3 mills. 

8. The fifty-dollar piece, the half-dollar and quarter-dollar pieces are not legal 
coin. 

4. The copper cent and half-cent are no longer odned. The mill is not a coin. 

5. The dollar sign (9) is by some supposed to be a oontradioii of tT. 8. - 



> 
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LESSON II. 

71. REDUCTION. 
1. How many cents in 75 dollars ? 

MODEL OPERATION. 

$75 

100 Cents. 



7500 Cents. 

(a.) Analysis. — Since there are 100 cents in one dollar, in 76 
dollars there are 75 times 100 cents, which are 7500 cents. 
(5.) Therefore, there are 7500 cents in 75 dollars. 

(c.) Rules. — To change doUars to cents, nmUiply 5y 100 ; 
that is, annex two ciphers. 

(d,) To change doUars to miUs, annex three ciphers, 
(e,) To change cents to miUs, annex one cipher. 

examples FOR practice. 

2. Reduce $24 to cents. 6. Reduce $100 to cents. 

8. Reduce $36 to cents. 7. Change 66 cents to mills. 

4. Reduce \$14 to mills. 8. Change 7 cents to mills. 

5. Reduce $102 to mills. 9. Change $5.05 to mills. 

NoTK. — ^To change dollars and cents to cents, or dollais, cents and mills to mills, 
vemoTe the decimal point and the dollar sign. 

10. Change $4.36 to cents. 12. Change $6,374 to mills. 

11. Change $3.73 to cents. 13. Change $487,411 to mills. 
14. How many dollars in 8746 cents ? 

MODEL OPERATIOIiT. 

Cents, 1<00)37*46 cents. 

$37.46 
Analysis. — Since in 100 cents there is 1 dollar, in 8746 cents 
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there are as many dollars as 100 cents is contained times in 
8746 cents, which are 37 times, with a remainder of 46 cents. 
Therefore, in 3746 cents there are $37.46. 

(/.) Rules. — To change cents to doUars, divide hy 100; 
tJiat is^ point off 'iwo figures from the right. 

(g,) To change miUs to dollars, point off tbh^'e figures, 
(h) To change miUs to cents, point off oiXE figure. 

LESSON in. 

79. ADDITION. 

MODEL OPERATION. 

1. Add 

37 dollars 87 cents 8 mills= $37,378 

9 u 14 u 1 « = 9.141 

108 " 00 " " = 108.000 

69 « 00 " 3 « = 59.003 

1 « 1 « 1 « = 1.011 



$214,533 Sum totaL 

(a.) Analysis.— For convenience write the numbers so that 
mills shall stand in the column of mills, cents in tl^e colmnn of 
cents, and dollars in the column of dollars. 

For convenience, begin at the right hand column to add, car- 
rying as in simple numbers, and placing the decimal point 
between dollars and cents. 

2. Add 

Fourteen cents, =$ 0.14 

One hundred and ninety-eight dollars, =198.00 
One dollar and one mill, = 1.001 

Three mills, = 0.003 

Sixteen dollars three cents and two mills, = 16.032 

Sum 
total. 



) 
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731. SUBTRACTION 
- ' LESSON rv. 
Subtract $189,437 from $200. 

HODEL OPERATION. 

$200,000 minuend. 
189.437 subtrahend. 



$10,563 remainder. 

(a,) Analysis. — ^The analysis and proof are the same as in 
simple subtraction. Always remember to place the decimal 
point between dollars and cents. 

74. MULTIPLICATION. 

LESSON V. 

If 1 bushel of oom costs $1,252, how much will 29 
bushels cost? 

MODEL -OPBBATION. 

$1,252 cost of 1 bushel. 
29 number of bushels. 



11.268 
25.04 



$36,308 cost of 29 bushels. 

(a.\ *AiTALYsis. — $1,252 are equal to one thousand two hun- 
dred and fifty-two mills. 

Since one bushel of com costs 1252 mills, 29 bushels will 
cost 29 times 1252 mills, which are 86308 miils, equal to $36,308. 

Therefore, if 1 bushel of corn cost $1,252, 29 bushels will 
cost $36,308. 

*The redaction to mills or cents, as the example may require, loay be omitted 
alter the pupil thoroughly understands the process. 
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7S. DIVISION. 

LESSON VI. 

Divide $8786. by 7. 

MODEL OPERATION. 

Divisor, 7) $3786.000 dividend. 



$540,857+ quotient 

Pboov. 

$540,857+ quotient 
7 divisor. 



$3785.999, equal to the dividend lacking 1 milL 

(a.) Analysis. — $3786 are equal to 3,786,000 mills. 
One seventh of 3,786,000 mills is 540,857 mills, equal to $540. 
857+. 
Therefore, $3786 divided by 7 equals $540,857+. 

Note.— The diyisicm of United States money may be pioyed as sfanple diTisloii. 

1. If 9 pounds of sugar cost $1.12^, what will one pound 
cost? 

MODEL OPEBATION. 

No. of pounds 9)$1.125 cost of 9 pounds. 



$0,125 cost of 1 pound. 

m 

Analysis. — $1,125 are equal to 1125 mills. 

K 9 pounds cost 1125 mills, 1 pound will cost 1 ninth of 1125 
mills, which is 125 mills, equal to $0,125. 

Therefore, if 9 pounds of sugar cost $1.12>j^, one pound will 
cost $0,125. • 

NoTS.— Should thexe be any remainder in dividing mtZZs, place the rign, ( + ) pins 
after the answer; as. S9.03H-- In preying examples having such remainders, 
slight inaccuracies will occur, unless the remainders are added as in the proof of 
simple diyision. 

2. If 27 pounds of cheese cost $12.13, what will 1 pound 
cost' 
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HODEL OPEBATIOir. 

No. of pounds, 27) $12. 130 cost of 27 pounds. 

$0.4494- cost of 1 pound. 
8. If I pay $4.50 a ton for coaJ, how many tons can I 
buy for $67.50 ? 

, MODEL OPERATION, (o.) 

Cost per ton, $4.50) $67.50 am't with which to purchase coaL 

15 No. of tons which I can purchase. 

MODEL OPERATION, (h.) 

Am't to spend. 

Cost per ton $4.50)$67.50(15 No. tons purchased. 

450 



2250 
2250 



Analysis. — ^In $67.50 there are 6750 cents; in $4.60 there 
are 450 cents. 

If 1 ton of coal costs 450 cents, I can buy as many tons for 
6750 cents, as 450 cents are contained times in 6750 cents, 
which are 15 tunes. 

Therefore, if I pay $4.50 for a ton of coal, I can buy 15 tons 
for $67.50. 

Note.— The dividend and diTisor must always be changed to the lowest denomi<- 
nation found in either ; thus, if the divisor eontain o^y dollars, and the divi- 
dend contain cents or mills, the divisor must be changed to cents or mills. 

Questions. — ^Illustrate the effect of annexing a cipher to a nuih- 
ber. (67. a.) Explain on the blackboard .the rales for the following 
contractions :— To multiply by 26. (6'7. b.) By 12i. (Q1. c.) By 33j. 
(eY. d.) By 125. (67. e.) To divide by 10, 100, &c. (67/.) By 
25. (67. g.) By 12^. (67. A.) By 88J. (67. t.) By 126. (67./) 
What is United States Money ? (63.) Which are the Grold coins ? ( 69.) 
(a.) Silver? (69. h.) Nickel? (69. c.) Where should the decimal 
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point be placed ? (70.) Give the analysis for the reduction of dollars 
to cents. (71. a.) Of cents to mills. Give the rules. 71. (c.) (d) («.) 

LfeSSON VII. 

BILLS OF PARCELS. 

76. A Bill of Parcels is a paper given by mer- 
chants, containing a statement of goods sold and their prices ; 
or a paper given bj a creditor to a debtor to show the 
items of an account. 

1. New York, April 5, 1863. 

Mr. Sam'l Pratt, 

Bo't of J. Truesdell, 
16 pounds of tea, 'Qj 85 cts., 

27 pounds of coflfee, 15^ cts., 

15 yards of linen, ^ 66 cts.. 



Beceived Payment, • 

J. Truesdell. 

2. New York, May 17, 1863, 

P. CURTISS & Co., 

Bo*t of J. H. Johnston & Co. 
2 doz. plain gold rings, 0) $36. 
i " gold rings, opal settings, CD $180. 
5 gold watches, €) $75. 
7 gold chains, ^ $18. 
4 sets teaspoons, CD $6. 



Received Payment, 

J. H. Johnston & Co., 

♦per Robinson. 

"* When a elerk, or ai^t, reodpts a hffl, he writes the slgDAtiue of the fiznii and' 
attaofaee his own as Ik^or, or agnit. 
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SECTION vm. 

COMPOUND DENOMINATE NUMBERS. 

LESSON i. 

yy, A SimplO number is either abstract or denomi- 
nate, and of^but one denomination; as, 48678, 59 dollars, 
337 mills. 

78. A Compound Denominate number is a 

denominate number of two or more different denominations ; 
as, 3 furlongs, 19 rods, 4 yards ; 15 days, 6 hours, 37 min- 
utes. 

79 • The HedUCtion of Compound Denominate num- 
bers is the process of changing a number of one denomination 
to that of another without altering its value. 

80. Beduction Descending is the process of 

changing a number from a greater to a less denomination ; 
as, pounds to farthings. 

8 1 • Beduction Ascending is the process of 

changing a number from a less to a greater denomination ; 
as, farthings to pounds. 

LESSON 11. 

ENGLISH MONEY. 

Sft» (o.) English, or Sterling money, is the currency 
of Great Britain. 

(h.) TABLE. • 

4 farthings (far. or qr.) make 1 penny, marked d. 
12 pence " 1 shilling, " s. 

20 shillings " 1 pound, or sovereign, £. sov. 

21 shillings " 1 guinea, marked guin. 

(c.) Coins. — ^The gold coins are the Sovereign^ (l£.), and 
the Half' Sovereign^ (lOs.) 
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(d.) The Sliver coins are the Orawtty (5s.), the ffalf-croumf 
(•2s. 6d.), the ihiUing (12d.), and the sixpenny jnece, (6d.) 

(e,) The copper coins are the penny ^ Judf-penny^ and^/ar" 
thing. Farthings are generally written as fractions of a 
penny ? thus, 1 far. = j^. ; 2 far. = }, or ^d. ; 3 far. = fd. 



Non.— Canada eaircn^ if daabnal, and tbe rtfflwmtnattnM an tbe ninaas Fed 
etal Money. 

LESSON m. 

WEIGHTS. 

83. Woight is the measure of the quantity of matter 
a body contains, determined by some standard. 

TBOY WEIGHT. 

841. Troy WOight is used in weighing gold, silver, 
and jewels; in philosophical experiments; and in determin- 
ing the specific gravity of bodies, &c 

(a.) TABU. 

24 grains (gr.) make 1 pennyweight, marked pwt. 
20 pennyweights ** 1 ounce, " oz. 

12 ounces " 1 pound, " lb. 

4 grains " 1 carat, " k. 

Non.— A eaiat b a iralght of about 8 grains, and b nfed to 'vnAgh diamonds and 
other precious stones. The term carat is also used to denote the fineness of gold. 
Pure gold is said to be 24 carats fine. Gold 18 carats fine contains 18 parts of pure 
gold an& 6 parts of alloy; gold 14 carats fine contains 14 parts pure gold and 10 
parts alloy, &c The alloy is usoally dlTsr and oopper. 

LESSON rv. 

AVOIRDUPOIS WEIGHT. 

SS» Avoirdupois weight is used for all ordinary 
purposes. 

(a.) TABLE. 

16 drams (dr.) make 1 ounce, marked oz. 

16 ounces *' 1 pound, ^ lb. 
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4 

25 pounds make 1 quarter, marked qr. 

4 quarters " 1 hundred weight, " cwt. 

20 hundred weight « 1 ton, ~ *' T. 

LESSON V. 
86* TABLE OF THE 6B0SS TON. 

28 pounds (lbs.) make 1 quarter, marked qr. 

4 quarters ^ 1 hundred weight, " cwt. 

20 hundred weight " 1 gross ton, " G. T. 

(a.) Note. — The long, or gross, ton, hundred weight, and qnarter, wero finrmerly 
in common use ; but mey are now seldom used except in estimating goo^ at the 
U. S. Custom House, and in freighting and wholesaling ooal ftom. the PennsylTania 
coalmines. 

87. TABLE OP MISCELLANEOUS WEIGHTS. 

56 lbs. make 1 firkin of butter. 
1 barrel of flour. 
1 " beef, pork, or fish. 
1 « salt 
1 bushel of oats. 
1 " barley. 
1 " com or rye. 
1 " wheat 

LESSON VI. 

APOTHECARIES' WEIGHT. 

88. Apothecaries' Weight is used by apotheca- 
ries and physicians in preparing prescriptions; but medi- 
cines are bought and sold by avoirdupois weight. 

(a.) TABLE. 

20 grains (gr.) make 1 scruple. 

3 scruples " 1 dram. 

8 drams " 1 ounce. 

12 ounces " 1 pound. 



196 « 


a 


200 « 


u 


280 « 


a 


32 « 


u 


48 " 


u 


56 « 


tt 


60 « 


u 



marked 


sc or 9. 


a 


dr. or 3. 


u 


oz. or 3. 


u 


lb. or K* 
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(6.) TABLE OF THE COMPABISON OP WEIGHTS. 

* 1 pound Troy = 5760 grs. 

1 " Apothecaries* = 5760 grs. 
1 " Avoirdupois = 7000 grs. 
144 ^ << = 175 lbs. troy. 

LESSON vn. 

MEASURES OF EXTENSION. 

89. Extonsion has the dimensions of length, breadth, 
and thickness. 

(a.) A IiillO has the dimension of length. 

(b.) A Surfaco has the dimensions of length and 
breadtbi 

(c.) A Solid has the dimensions of length, breadth, and 
thickness. 

LONG MEASUBE.t 

00« Long Measure is used for measuring distances. 

(a.) TABLE. 

12 inches (in.) make 1 foot, marked ft. 

3 feet " 1 yard, « yd. 

5^ yards " 1 rod, perch, or pole, " rd. 

40 rods " 1 fiirlong, " ftir. 

8 furlongs " 1 mile, " mi. 

69 J statute miles « 1 degree, \ ^^ \ ^ deg. or ° 

860 degrees " 1 circle of the earth, " cir. 

*The poundf ounce^ and grmn, of Troy and Apofhecariee' weight, aze ^nal, al- 
though the mtermediate denominationfl difEer. 

tThe yaxd used by merchants is diyided hito halyes, quarters, eighths, and siz- 
teenths. Ellff ore not used in the United States. 
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(J.) TABLE OF MISCELLANEOUS LONG MEASURE. 

4 inches make 1 hand. { ^^ '"""'''^ *»^« ^«*8*^* "^ 

9 inches " 1 span. 

'3 feet " 1 pace, or step. 

6 feet « 1 fathom. {^^°^«««*°«^P*»"»* 

3 geographic miles " 1 league. 

fiO « « a 1 (IpoTPP f Of latitude. 

"" . •"• ^*^&*^^^'{ Of longitude on the equator. 

(e.) NoTis. — ^1. A knot is a nautical, or geographical mile. Thus, the phrase, 
*< thirteen knots an hour," denotes thirteen geographical miles per hour 

2. 1 English mile equals 5280 feet, and 1 nautical, or geographical mile, equals 
oUoo net* 

LESSON VIII. 

GUNTER'S CHAIN. 

01« OuntOr'S Chain is used by land surveyors. 
It is 4 rods or 66 feet long, and contains 100 links. 

(a.) TABLE. 

25 links (1.) make 1 rod, , miarked rd. 

4 rods " 1 chain, ** ch. 

80 chains " 1 mile, ** m. 

Non.— A link is 7.92 !n^es in length. 

LBSSON IX. 

SQUARE MEASURE. 

93» A SQUStrO is a figure having four equal sides and 
four equal angles ; a square foot is a square, 1 j ft, 
foot in length, and 1 foot in breadth. 

Required, the number of square feet in one 
square yard. 
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ILLUSTRATION. 

1 yard=3 feet. 



1 sq. ft. 


1 sq. ft. 


1 sq. ft. 


I sq. ft. 


1 sq. ft. 


1 sq. ft. 


1 sq. ft. 


1 sq.ft. 


1 sq.ft. 



(a.) A Square yard is a 

square lyard, or three feet, in length, 
^ and 1 yard, or three feet, in breadth ; 
^ therefore, a $quare yard will con- 
j^ sist of 3 rows of feet, 

Ist row of ftet. 



CO 
CD 









2Qd row of feet. 




# 




8rd row of feet. 










1st 
sq. ft. 


2nd 
sq. ft. 


8rd 
sq. ft. 



with 3 feet in each row. 



(5.) Analysis. — Since in one row there are 3 square feet» in 
3 rows there are 3 times 3 square feet, which are 9 square 
feet Therefore, in 1 square yard there are 9 square feet 
Hence to find the area of any parallelogram, is deduced the 
following 

Rule. — Multiply the length hy the breadth, and the 
product will be the square contents, 

(c.) There is a difference in meaning between such ex- 
pressions 2& jive feet square Biva^jive square feet. The ex- 
pression ^vcyce^ square signifies a square five feet long and 
five feet wide, containing twenty-five square feet. So six feet 
square signifies a square containing thirty*six square feet, &c. 

(d.) Square measure is used in computing the superficial 
contents of land, boards, plastering, &c. 

(d.) The work of Artificers is estimated as follows: 

1. By the square foot, as in glazing, stone-cutting, &c. 

2. By the square yard, as in papering, painting, ceiling, 
paving, ^. 

3. By the 100 square feet^ asin flooring, slating, roofing, 
brick-layiDg, &c. 
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4. By the thousand, as in laying brick and phingles, &c. 

(e.) Notes. — ^1. The painting of irr^tilar surfiices, as mouldings, cornices, pillan, 
&c., is estimated by finding the superficisd contents of the mouldhigs, &c. 

2. Whm brick-laying is estimated by the square yard or 100 square feet, the work 
is understood to be 1^ bricks or 12 indies thick. 

(/.) TABLE. 



144 square inches (sq. 


in.) make 1 square foot, 


marked sq. ft. 


9 square feet 


" 1 square yard, 




" sq. yd. 


30 j^ square yards 


" 1 square rod, 




" sq. rd. 


40 square rods 


" 1 rood, 




« R. 


4 roods 


" 1 acre, 




" A. 


640 acres 


* * 1 squ're mile, or section, 


" sq. m., sec. 



LESSON X. 

SURVEYORS' SQUARE MEASURE. 

03. Surveyors' measure is used in computing 

the area, or contents, of portions of land. 

(a.) TABLE. 

625 square links (sq. 1.) make 1 sq. rod, marked sq.rd. 

sq. ch. 
A. 

sq. m. 
Tp. 



16 sq. rods " 1 sq. chain, 

10 sq. chains " 1 acre, 

640 acres 1 sq. mile, 

86 sq. miles (6 miles square) " 1 township. 



c< 



it 



tc 



(b ) Notes.— 1. A square mile is sometimes called a section. 

2 Ciyil engineers commonly use an engineer's chain 'which consists of 100 links, 
each 1 foot long 

LESSON XI. 

CUBIC MEASURE. 

04l« A Cube is a 'solid having six equal square 
sides, or faces. A y ^ cubic foot is^a body, whose 
dimensions are, iliiii^ length, breadth, and thick- 
ness, each 1 foot. 




COMPOUND 




fS" 



Required the number of cubic 
feet ia one cubic jard. 

(a.) A cuMc yard is a solid, one 
yard, or three feet, in length, 1 yard, 
or three feet, in width, and 1 yard, 
or three feet, in thickness; therefore, 
a cubic yard will consist of three 




J 



each t er consisting of three rows, 
and each row consisting of 3 cnlnc 
feet 



(B.) Akaltsis. — Smce there are 3 rows of cubic feet in 1 tier 
of feet, in 3 tiers there are 3 times 3 roae, which are 9 rovii. 

Since in one row there are 8 eviin feet, in B rows there are 9 
times 3 cubic feet, which are 27 cubic feet. 

Therefore, in one cubic yard there are 37 cubic feet Hence, 
to find the solid contents of a body, is deduced the following: 

Edle. — MitUiply the length hy the breadth, €md this 
product hy the thickness. 

(c.) CuUe measiire is used in estimating the contents of 
solids I as wood, stone, capadty of dstems, &c 
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(e£) 1. A load of earth contains a cubic yard: 

2. Light freight is estimated by the culJio foot, and heavy 
freight by weight. 

3. A pile of wood 8 feet long^ i feet wide, and 4 feet 
high, contains 1 card; and 1 foot in length of auch a pUe is 
called a eordfoot. 

8 n LONG 




4. A perch of stone or of masonry cont^ns 243 cubic 
feet, and IB 16^ feet long, 1 J feet wide, and 1 foot high. 

5. The dimensions of a brick are, usually, lengUi 8 inches, 
breadth 4 inches, and thickness 2 inches. 

6. Joiners, painters, and masons, make no allowance for 
windows, doors, &c. Masons make no allowance for the 
comers of the walls of houses or cellars. , 



1T38 cabio Inches (en. in.) 

27 cubic feet 

40 cubic fl:. of round timber, < 

5(X cubic feet of hewn " 

19 cubic feet 

8 cord feet, or } 

ISS cubic feet, i 



(e.) TABLE. 



malie 1 cubic foot, marlced ti 
1 cubic yard, f ci 
1 ton or loitd, " T. 
1 cord foot, " c< 

1 coed of wood, " C( 
(perch of) 



I maaonrj, ! 
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LESSON XII. 

MEASURES OF CAPACITY. 

Off. Measures of Capacity are cubic measures, 
and consist of measures of liquids, and measures of dry sub- 
stances. 

LIQUID, OB WIKS* MBASUBE. 

(a.) Liquid measure is used in measuring liquids ; 
as, molasses, water, vinegar, &c. 

(b.) TABLE. 

4 gills (gi.) make 1 pint, marked pt. 

2 pints " 1 quart, " qt. 

4 quarts ^ 1 gallon, ^' gaL 

31 J gaUons " 1 bairel, « bbl. 

2 barrels, or 63 gallons ^ 1 hogshead, ^ hhd. 

Non.— The \mm\ and hngHhwMl are often used in estfmattng the oapadty of ds- 
tenuif reserroin, &o. 

(c.) The following table is sometimes used. 

36 gallons make 1 barrel of beer. 

54 gaUons, or l^ barrels, ^i 1 hogshead of beer. 
42 gallons " 1 tierce. 

2'hog8heads, or 120 gallons, ^ 1 pipe, or butt 

2 pipes " 1 tun. 

(d.) Nons.ol. The hogdiead, tiekoe, nlpe, and tnn, are names of caatai, and an 

luaaUy gauged and haTe Uie number or gallons they contain marked on them 

2. Ale or beer measure, formerly used in measuring ale and milk, is now seldran 
used 

8. The Bni^ish svorter consists of S bu. of 70 lbs. each, and is i of the gross ton. 

LESSON XIII. 

DRY MEASURE. 

06. Dry moasure is used in measuring vegetables 
and articles not fluid; as grain, fruit, salt, ashes, <&c. 
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(a.) TABLE. 

2 pints (pt.) make 1 quart, marked qt 

8 quarts " 1 peck, " pk. 

4 pecks "1 bushel, " bu. 

(c.) TABLB OF THE COMPABISON MEASUBES OF CAPACITT. 

1 gallon, or 4 qts.. Wine measure, contains 231 cubic inches. 
^ pk, or 4 qts., Dry measure, " 268 J " 
1 gallon, or 4 qts., Beer measure, " 282 " 

1 bushel, Dry measure, " 2150f ^ 

A cylindrical box, 18^ inches in diameter, and 8 inches 
deep, contains 1 bushel. * 

LESSON XIV. 

MEASURE OF TIME. 
07. TiniO is the measure of duration. 





(a.) TABLE. 






60 seconds (sec.) 


make 1 minute. 


marked 


. min. 


60 minutes 


" 1 hour. 


it 


h. 


24 hours 


« 1 day. 


a 


da. 


7 days 


" 1 week, 


u 


wk. 


4 weeks 2 dayft, or \ 
30 days, > 


<* 1 month. 


u 


mo. 


w 






365 days \ 








52 weeks, 1 day >• 


" 1 year. 


u 


yr. 


12 calendar months ) 








100 years 


" 1 century. 


u 


C. 



(J.) The calendar year is divided as follows; — 
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Season. Names of month. 



Winter, I ^' •^*"'"""y' 
C 2. February, 

3. March, 

Spring, -^ 4. April, 

May, 

6. June, 

Summer,-^ 7. July, 

August, 

9. September, 

Autumn, ■{ 10. October, 

November, 

Winter, 12. December, 



ing, -l 4. 

( 5. 

. 6. 

rJ 7. 

( 8. 

I, ■! 10. 
(ll. 



No. of days. Abbreri&tions, 

31. Jan. 


28 or 29. 


Feb. 


31. 


Mar. 


30. 
31. 


Apr. 


30. 


Jun. 


81. 


— 


31. 
80. 
81. 


Aug. 
Sept. 
Oct. 


30. 


Nov. 


31. 


Dec. 


365 or 366. 


» 



(«.) NoTis.— 1. The exact length of a solar year is 866 days 5 h. 48 min. 46 see. ; 
but. finr convenience, it is reck<med 11 min. 14 sec. more than this, or 865 da. 6 h. = 
865| days. Tliis ^ day in four years makes one day, which ereiy fourth year, 
(called bissextile, or leap year,) is added to the shortest month, eiying it 29 days. 
The numbers denoting leap years are exactly divisible by 4 ; as, JJB66, 1860, 1864. 

2. The pupil should carrfully commit to memory the names of the months in 
their order, and the number of days in each. He should associate the name of each 
month with the number of days it contains, independently, rather than rely on the 
common rhyme to assist the memory. Many persons through their whole Utm 
are obliged to repeat, *' Thirty days hath September, &c.," wheneyer ttiey wiA to 
recall tiie number of days in any particular month. 

8- In most business transactions 80 days are called a month, and 52 weeks a year. 

4. The centuries are numbered from the commencement of the Christian era ; 
the months from tlie c<nnmencement of the year ; the days firom the commence- 
ment of the month ; and the hours frcsn the commencement of the day (12 o'ckxA, 
midnight.) Thus. 9 o'clock A. M., May 28, 1860, is the entf of the 9th'hoiir of tha 
'23rd day of the 5th month of (he 60th year of the 19th centoiy. 

LESSON XV. 

CIRCULAR MEASURE. 
98. This measure is used in measuring arcs of circles. 

(a.) TABLE. 

60 seconds (") make 1 minute, marked '. 
60 minutes " 1 degree, " °. 

90 degrees " 1 quad;*ant, " . quad. 

4 quadrants " 1 circumference,", cir. 
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-5^ 




'^ 



(b) Notes.— 1. The lonmst distance 
across a circle is called the diameter. Thf 
distaoce around it is calljed the circumfer' 
ence. Any part of the circumfetence ic 
called an arc. 
2. If any circumference, whether large 
t or small, be divided into 860 equal arcs, 
jTi each arc is caUed a degree. The degree 
^ ^ is divided into 60 minutes, and the mino 
ute into 60 seconds. The length of a de> 
C^ gree, minute, or second, depends on the 
size of the circle. If the size of the circle 
is increased or decreased, the length oJ 
the degree, minute, or second, is also in- 
creased or decreased. 

8. The greatest circumference of the 
earth's surmce is about 24,980 miles; lo 
of that circumference is one-860th of 
24,990 miles, which is 69^ miles. 

4 A geographical or nautic{^ mile is equal to 1' of the earth's greatest ciicum« 
ference, which is found to be a little more than 1 statute mile and 49 rods. 

5 Latitude is measured north or south from the equator on any meridian, and 
is expressed in degrees, minutes, and seconds ; thus, 430 17^ 81'/ north lat. denotes 
a position 43^ 17' 31" north from the equator. 

6 Longitude is measured east or west from any given meridian, Washington be- 
ing generally used in the United States, Greenwich in England, and Paris in France ; 
thus, 430 17' 13" east long, from Greenwich denotes a position 48o 17' 18" east 
firom the meridian which passes through Greenwich. 

7. The linear extent of a degree of longitude depends upon the latitude, which 
grows less as the latitude increases; thus at latitude 10° its extent is 859640 feet; 
at lat. 40O it is 280108 ; and at lat. 8O0 it is only 63812 St&t. 

8 Since the sun apparently goes around the earth once in- 24 hours, in 1 hoqr it 
must pass over one 24th of 860o, which is 15o ; hence, if, in the sun's appaxent 
motion, I50 of long require 1 hour, or 60 minutes of .time, one deg. will require 
onel5thof 60 minutes, which is 4 minutes. * 

Since lo or 60' long, requhres 4 min., or 240 sec. of time, 1' loi^- will require one 
eOth of 240 sec, which is 4 sec. ; therefore, 15o^ long require 1 hour of time ; lo 
long, requires 4 minutes of time ; 1' long requires 4 seconds of time. 

ANGULAR MEASURE. 

(c.) This measure is used for measuring difference of 
direction. 

(d.) TABLE. 

60 seconds (") make 1 minute, marked '. 

60 minutes " 1 degree, 

90 degrees " . 1 right angle, " r. a. 



u 
a 



LESSON XVI. 

99. MISCELLANEOUS TABLES. 



(a.) PARTICULARS. 

12 units, or things, make 1 dozen. 
12 dozen " 1 gross. 

12 gross " 1 great gross. 

20 units " 1 score. 

4 



(6.) PAPER. 

24 sheets make 1 quire. 
20 quires ** 1 ream. 

2 reams *^ 1 bundle. 

6 bundles " 1 bale. 
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(c.) BOOKS. 

A sheet folded in.2 leaves is called a folio. 



u 


« 


4 


a 


(( 


a quarto, or 4to. 


a 


« 


8 


u. 


U, 


• an octavo, or 8vo. 




a 


12 


<( 


-u 


a 12ino. 


M 


« 


16 


M 


u 


a IGmo. 


(( 


u 


18 


(( 


a 


an 18mo. 


M 


M 


24 


« 


a 


a 24mo. 


« 


(( 


32 


« 


u 


« 

• a 32mo. 



(d) COPTINa. 

100 words make 1 folio, or sheety of common law. 
100 « « 1 « « chancery. 

LESSON XVII. 

lOO. REDUCTION DESCENDING. 

EXAMPLES FOR PRACTICE. 

1. Change 46£. 6s. 8d. to the denomination of farthings. 

MODEL OPERATION. 
£. 8. d. 



1st 



f 46+6+8 
20s. 

920s. 
6 



926s. 
12d. 



FBOOr. 

4 far.)44480far. 



1852d 
926 



8rd. 



11112d. 
8d. 

11120d. 
4 far. 



12d)11120d. 

(s.-f8d» 



46£.4.6s. 



2nd. 



44480 



i( 



I 



BEDUCTION. 65 

(a.) Analysis. — 1st. Change the pounds to shillings, and add 
the 6 shillings. 

Since in 1 pound there are 20 shillings, in 46 pounds there 
are 46 times 20 shillings, which are 920 shillings, and 6 shillings 
added make 926 shillings. 

2nd. Change shillings to pence, and add the 8 pence. 

Since in 1 shilling there are 12 pence, in 926 shillings there 
will be 926 times 18 pence, which are 11112 pence, which with 
8 pence added ar^ 11120 pence. 

8rd. Change pence to farthings. 

Since in one penny there are 4 farthings, in 11120 pence 
there are 11120 times 4 ferthings, which are 44480 farthings. 

Therefore, in 46£. 6s. 8d. there are 44480 fiirthings. 

(h,) Rule fob Reduction Descending. — Mvhijply 
the highest denomination of the given compound number hy 
the number of units that it takes of the next lower denomina^ 
tion to make one of this higher, and add to the product the 
given number, if any, of the lower denomination. 

Proceed in the sarm manner^ih each hwer denomination^ 
until the required resuU is obtained* 

EXERCISE. 

Require the pupil to compose, analyze, and prove, ten examples 

mmilar to the model example. 

• 

lOl. REDUCTION ASCENDING. 
LESSON xvni. 
Change 8416784 far. to pounds. 

MODEL OPERATION. 

4far.)8416784far. 



1st*' 



12d.)2104196d. 
2nd. 



20s.)175349s.+8d. 

3rd. 
8767£.+9s. 
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pRoor. 
. 8767 £. ys. 8d. 

208. 



1768408. 
9s. 

176349s. 
12d. 

2104188d. 
8d. 

2104196d. 
4 far. 



8416784 ". 



(a.) Analysis. — Isi Change farthings to pence. 

Since in 4 farthings there is 1 penny, in 8416784 farthings 
there are as many pence as 4 farthings are contained times in 
8416784 farthings, which are 2104196. 

2nd. Change pence to shillings. 

Since in 12 pence there is 1 shilling, in 2104196 pence there 
are as many shillings as 12 pence are contained times in 21t)4196 
pence, which are 175349, with a remainder of 8 pence. 

8rd. Change shillings to pounds. 

Since in .20 shillings there is 1 pound, in 175349 shillings 
there are as many pounds as. 20 shillings are contained times in 
175349 shillings, which are 8767, with a remainder of 9 shil- 
lings. 

Therefore, in 8416784 farthings there are 8767£. 9s. 8d. 

(5.) Rule for Reduction Ascending. — Divide the 
given denomination, hy thai number which it takes of this 
denomination to make one of the next higher. 

Proceed in the same manner to divide each quotient thus 
obtained, until the number is reduced to the denomination 
required. The hist quotient, with the several remainders 
annexed, vnll be the answer. 
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EXERCISE. 

Require the pupil to compose, analyze and prove ten examples 
similar to the model example. 

Change 6 T. 17cwt. 3 qrs. 19 lbs. 8 oz. 11 drs. to drams. 

MODEL OPERATION. 

' 6 T. 17 cwt. 3 qrs. 19 lbs. 8 oz. ll drs. 
20cwt. 

PROOF. 

1st. i 120 " (16 drs.)3531403 drs. 

17 " 1st. < 

(16 oz.)2207l2 OZ. -f-11 drs. 

137 " ] - — 5. 2nd. 

4 qrs. ( 25 lbs.)13794 lbs. +8 oz. 

8rd. 
V 2nd. ( , 4 ars.)651 qrs. 4-19 lbs. 



8rd. 



6th. 



« 


648 ** 
3 " 

r 651 " 
25 lbs. 

2755 " 
1102 




13775 " 
19 




13794 " ^ 
• 16 oz. 


1 

2 


82764 " 
13794 " 

220704 " 
8 " 


220712 " 
16 drs. 


324272 "' 
20712 


3531392 " 
11 " 


3 


531403 " 



r25.1bs.)lg 

(' 4:qrs.; 

•1 



rs. ) 



20cwt.)137cwt.+3grs 
6T.4-17cwi 



"-1 



4th. 



Analytical Steps. 

1st. Change T. to cwt. 
2nd. Change cwt. to qrs. 
3rd. Change qrs. to lbs. 
4th. Change lbs. to oz. 
6th. Change oz. to drs. 

Analytical Steps to Proof. 

1st. Change drs. to oz. 
2nd. Change oz» to lbs. 
3rd. Change lbs. to qrs. 
4th. Chjnge qrs. to cw^;. 
5th^ Change cwt. to T. 
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LESSON XIX. 



Non.--The pnpU diould glre a tail analysis of each step oi eroy example, aa 
heretofore. 



heretofoxe. 

Change 104 sq. m., 208 A., 2 E.^ 8 sq. rds., 2 sq. ft., 
sq. in., to square inches. 

MODKL OPSBATIOH. 

104 BO. m., 208 A., 2 R., 8 flq. rds., 21 sq. yds., 2 sq. ft., 88 M|. in 

610 ▲. 

paoor. 

144 sq. in.)418788741864 sq. in. 

9 sq. ft.)2906220429 f(q. ft.-)^88 sq. in. 

SOi sq. yds.)328136603 sq. yd8.+2 sq. ft. 
4 q. sq. yds. • ' 4 quarter^sq. yds. 



88 



4160" 
624 

66660" 
203" 



6Q768" 
4B. 

267052" 
2" 



121 q. sq. yds )1292542412 " 



287054" 

40 sq. rds. 



10682160 " 
8 " 



i( 



4)10682168 

80| sq. yds. 

2670642 
820466040 

828186682 " 
21 ' 

828136608 " 
9 sq.ft. 



2908220427 
2 



4i 



2908220429 " 
144 sq. in. 

11682881716 " 
11632881716 
2906220429 

418788741776 «« 

88 « 

418788741864 " 



. sq. yos ;a^jmo»*«i^ 

40 sq. rds.)10682168 sq. rds.484 q sq. yds. =21 sq! yds. 
4 B.]267064 B.+8 sq. rds. 
640A.)66763A.-|-2B. 
1048q.inL-t-208A. 
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Analysis. — ^Isi Change square miles to acres and add the 
acres. 

Formula, — Since in 1 square mile there are 6i0 square acres, 
in 104 square miles there are 104 times 640 square acres, which 
are 66560 acres, which added to 208 acres make 66768 acres. 

2d. Change acres to roods and add the roods. 

Form, — Since in 1 acre there are 4 roods, in 66768 acres there 
are 66768 times 4 roods, which are 267052 roods, which added 
to 2 roods make 267054 roods. 

8d. Change roods to square rods and add the rods. 

Form, — Since in 1 rood there are 40 square rods, in 2S7054 
roods there are 267054 times 40 square rods, which are 10682160 
square rods, which added to 8 square rods make 10682168 
square rods. 

4th. Change square rods to square yards and add the square 
yards. 

JVr77». — Since in 1 square rod there are 80} square yards, in 
10682168 square rods there afe 10682168 times 80] square 
yards, which are 323135582 square yards, which added to 21 
square yards make 323135603 square yards. 

6th. Change square yards to square feet and add the square 
feet 

Form, — Since in 1 square yard there are 9 square feet, in 
823135608 square yards there are 823185608 times 9 square feet, 
which are 2908220427. square feet, which added to 2 square feet 
make 2908220429 square feet 

6th. Change square feet to square inches and add the square 
inches. 

Form. — Since in 1 square foot there are 144 square inches, 
in 2908220429 square feet there are 2908220429 times 144 
square inches, which are 418783741776, which added to 88 
square inches make 418788741864 square inches. 
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Therefore, in 104 sq. m., 208 A., 2 R,, 8 sq. rds., 21 sq. yds., 
2 sq. ft, 88 sq. in., there are 418783741864 sq. in. 

Analysis of Proof. — 1st Change square inches to square feet. 

Formula. — Since in 144 square inches there is 1 square foot, 
in 418783741864 square inches there are as many square feet as 
144 square inches is contained times in 418783741864 square 
inches, which are 2908220429, with a remainder of 88 square 
inches. 

2d. Change square feet to square yards. 

Form, Since in 9 square feet there is 1 squttre yard, in 
2908220429 square feet there as many square yards as 9 square 
feet are contained times in 2908220429 square feet, which are 
823135603, with a remainder of 2 square feet 

3d. As square yards can not conveniently be changed directly 
to square rods, change them to quarter square yards. 

Jpbrw.^-Since in 1 square yard there are 4 quarter square 
yards, in 30j square yards (the number of square yards in a 
square rod) there are 30| times 4 quarter square yards, which' 
are 121 quarter square yards. 

Form, — Since in 1 square yard there are 4 quarter square 
yards, in 323135603 square yards there are 323135603 times 4 
quarter square yards, which is 1292542412 quarter square yards. 

4th. Change quarter square yards to square rods. 

JbrTO.r-Since in 121 quarter square yards there is 1 square 
rod, m 1292542412 quarter square yards there are as many 
square ro'ds as 121 quarter square yards are contained times in 
1292542412, which are 10682168, with a remainder of 84 quar- 
ter square yards, equal to 21 square yards. 

5th. Change square rods to roods. 

i^<?rm. —Since in 40 square rods there is 1 rood, in 10682168 
square rods there are as many roods as 40 square rods are con- 
tained times in 10682168 square rods, which are 267054 roods, 
with a remainder of 8 square rods. 
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. 6th. Change roods to acres. 

Form, — Since m 4 roods there is 1 acre, in 267054 roods there 
are as many acres as 4 roods are containefl times in 267054, 
which are 66768/ with a remainder of 2 roods. 

7th. Change acres to miles: 

Form, — Since in 640 acres there is 1 square mile, in 66763 
acres there are as many square miles as 640 acres are contained 
times in 66768 acres, which are 104, with a remainder of 208 
acres. 

Therefore, in 418783741864 sq. in. there are 104 sq. m., 203 
A., 2 R., 8 sq. rds., 21 sq. yds., 2 sq. ft, 88 sq. in. 

EXERCISE. 

Require the pupil to compose, prove, and analyze, twenty examples 
similar to the model examples. 



LESSON 

lOa. ADDITION OF COMPOUND NUMBERS. 

What is the sum of 36 bu. 2 pks. 6 qts. 1 pt., 25 bu. 1 pk. 
2 pts., 18 bu. 3 pks. 7 qts. 1 pt., 9 bu. 2 qts. 1 pt. ? 

MODEL OPERATION. 

86 bu. 2pk. 6 qts. 1 pt. 

25 « 1 " « 2 " 

18 " 3 " 7 " 1 « 

9 « " 2 " 1 " 



90 bu. Opk. Iqt. 1 pt. 

(a.) Analysis. — ^For conTenience write the denominations so 
that pints may stand in the column of pints, quarts in the col- 
umn of quarts, pecks in the column of pecks, &c. 

(5.) For convenience begin the addition with the column of 
pints. _ 

(e,) 1, 2, 4, 5 ; 5 pts. equal 2 quarts and 1 pint ; write the 1 
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pint under the column of pints, Ind add the 2 quarts to the 
sum of the quarts. , 

(d.) 2, 9, 15, l*;^ 17 quarts are equal to 2 pks. and 1 quart; 
write the 1 quart under the colunm of quarts, and add the 2 
pecks to the sum of the pecks. 

(e.) 3, 4, 6, 8 ; 8 pecks are equal to' 2 hushels and pecks ; 
write a cipher under the column of pecks, and add the 2 hush- 
els to the sum of the hushels. 

(/.) 9, 27, 62, 88, 90 ; write the 90 bushels under the column 
of bushels. 

(g.) Therefore, the sum of 36 bu. 2 pks. 6 qts. 1 pi ; 25 bu. 1 
pk. 2 pts. ; 18 bu. 3 pks. 7 qts. 1 pi ; .9 bu. 2 qts. 1 pt ; is 90 bu. 
Iqt Ipt 

(k.) Rule. — Write the numbers so that those of the same 
denomination may stand in the same column. 

Add the lowest denomination as in simple numbers, carry- 
ing one for as many units as it taker of the denomination 
added to make one of the next higher, 

{%,) Proof. — Tlie same as in simple numbers, 

LESSON XXI. 

103. SUBTRACTION OF COMPOUND . 

NUMBERS. 

From 241b. 6oz. 5pwt jL2gr. take 14 lb. 9oz. lOpwt. 
7gr. 

MODEL OPERATION. , 

24 lb. 6 oz. 5 pwt. 12 gr. 
14 « 9 « 10 « 7 « 



9 lb. 8 oz. 15 pwt. 5 gr. 

(a.) Analysis — For convenience write the subtrahend under 
the minuend, so that grains may stand under grains, penny- 
weights under pennyweights, ounces imder ounces, &c 
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(h.) For conrenience begin with the lowest denomination to 
subtract. 

7 gr. taken from 12 gr. leave 6 gr. ; write the 6 gr. under the 
column of grains. 

(e.) As fb pwt can not be subtracted from 5 pwt., take 1 oz. 
from 6.0Z. ; 1 oz. Is equal to 20 pwt, which added to 5 pwt 
make 25 pwt. ; then 10 pwt taken from 25 pwt leave 15 pwt, 
• which is written under the column of pwts. 

(d.) As 9 oz. can not be tiJcen from 5 oz., take 1 lb. from 24 
lb. ; 1 lb. is equal to 12 oz., which added to 5 oz. make 17 oz. ; 
then 9 oz. taken from 17 "OZ. leave 8 oz., which is written under 
the column of ounces. 

(e.) 14 lb. taken from 23 lb. leave 9 lb., which is written un- 
der the column of pounds. 

(/.) Therefore, 14 lb. 9 oz. 10 pwt 7 gr. taken from 24 lb. 6 
oz. 5 pwt 12 gr. leave 9 lb. 8 oz. 15 pwt 5 gr. 

(^.) Rule. — Write the subtrahend under the minuend to 
that numbers of any denomination may stand under numbers 
of the same denomination. 

Subtract the lowest denomination of the subtrahend from 
the corresponding denomination in the minuend^ as in simph 
numbers. , 

If the nurriber of any denomination in the minuend is less 
than the number of the same denomination in the subtrcdtendy 
add to it as many units as it takes to make one of the neoct 
higher denomination, and then subtract; then consider the 
next higher denomination of the minuend diminished by one^ 
and proceed in the same manner with each denomination. 

(A.) Pkoop. — Prove as in simple subtraction. 
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LESSON XXII. 

104, MULTIPLICATION OF COMPOUND 

NUMBERS. 

If one acre of land cost 14£. 5^ 8d. 2 fisur., what will 9 
acres cost ? 

MODEL OPERATION. 

I4£. 5s. 8d. 2 far. 

9 acres. 



I28£. lis. 4d. 2 far. 



(a.) Analysis. — ^If 1 acre costs 14jB. 5s. 8d. 2 far., 9 aerej^ will 
cost 9 times 14£. 5s. 8d. 2 far. 

(5.) Analytical Steps. — 1. 9 times 2 far. are 18 far., equal 
to 4 pence and 2 farthings ; write the farthings in the place of 
farthings, and add the 4 pence to the product of the pence. 

2. 9 times 8d. are 72d., which added to 4d. makes 76d. ; 76d. 
equal 6s. and 4d. ; write the 4d. in the place of pence, and add 
the 6s. to the product of the shillings. 

3. 9 times 5s. are 45s., which added to* 6s. make 51s. ; 51s. 
equal 2<£. and lis. ; write the lis. in the place of shillings, 
and add the ^£. to the product of the pounds. 

4. 9 times 14£. are 126£., which with 2£. added, make 128£., 
which is written in the place of pounds. 

(c.) Therefore, if 1 acre of land cost 14£. 5s. 8d. 2 far., 9 acres 
will cost 128£. lis. 4d. 2 far. 

(d,) Rule. — Write the mvUiplier under the lowest denomi- 
nation of the muUijolicand, 

Multiply as in simple numbers, and carry as in addition 
of compound m^mhp-^^a. 

(c.) Proof. — Prove as in simple numbers. 
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LESSON XXIII. 

105. DIVISION OF COMPOUND NUMBERS. 
If 5 acres of land produce 102 bu. 3 pks. 1 qt. of wheat, 
how much will 1 acre produce ? 

MODEL OPERATION. 

5A.)102bu. 3 pks. Iqt. Opt. 

20 bu. 2 pks. Iqt If pt. 

Analysis. — (a.) If 5 acres of land produce 102 bu. 2 pks. 1 qt 
of wheat, 1 acre will produce one-fifth of 102 bu. 2 pks. 1 qt 

(&.) Analytical Steps. — 1. \ of 102 bushels is 20 bushels, 
with a remainder of 2 bushels, equal to 8 pecks ; write the 20 
bushels in the place of bushels, and add the 6 pecks to the 
pecks. • 

2. 8 pecks and 3 pecks are 11 pecks, and J of 11 pecks are 
2 pecks, with a remainder of 1 peck, equal to 8 qts. ; write the 
2 pecks in the place of pecks, and add the 8 qts. to the qts. 

8. 8 qts. and 1 qt are 9 qts., and J of 9 qts. is 1 qt, with a 
remainder of 4 qts., equal to 8 pints ; write the 1 qt. in the 
place of qts., and add the pts. to the pts. 

4. y of 6 pts. is 1§ pts., which write in the place of pts. 

(c.) Therefore, one-fifth of 102 bu. 3 pks. 1 qt is 20 bu. 2 pks. 
Iqt If pts. 

(rf.) Rule. — Divide the highest denomination as in sim- 
ple numbers J and ea^ih succeeding denomination in the same 
manner y if there he no remainder, 

. If there he a remainder after dividing any denomination^ 
change it to the next lower denomination ; add it to the num- 
her of that denomination, if any, and divide as hefore, until 
each denomination is divided. 

(e.) Proof. — Prove as in simple numbers. 



PART SECOND. 

SECTION IX. 

PROPERTIES OF NUMBERS, Ac 

LESSON I. 

DEFINITIONS. 

106. An IntOgOr is an entire unit, or a collection 
of entire units. 

Illustration.* — ^A collection of entire units is an inte- 
ger; 3, 9, 7, 14, are collections of entire units, therefore they 
are integers. 

units ; 3, 9, 7, 14, are collections of entire units, therefore 
they are integers. 

1 07. An Od(L number is one that can not be di- 
vided by 2 without a remainder. 

108. An EV6n ^Umber is one that can be divided 
by 2 without a remainder. 

109« A Plime number is one that can be exact- 
ly divided only by itself and one. 

1 1 0. A Composite number is one that can be 
exactly divided by an integer other than itself and one. 

111. Numbers are said to be prime to each other, when 
no number will divide each of them without a remainder ; 
as, 7, 4, 15, and 11. 

1 1 3. A Prime Factor of a number is a prime 
nurnhe¥ that will divide it without a remainder. 

(a.) Nora.— Erecy namlMir to a prime fluster, or to oompoeed of prinw fhoton. 

1 1 3« A Composite Factor of a number is a com- 
posite number that will divide it without a remainder. 

*NoTi.— Each of the fidlowing definitioDB should be Ulustnted in a sfanllar maik- 
ner by the pupil in the xedtation. 
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m 

NoTX.— <a.) Unity or 1 is not regarded as a material fhctor, since multiplying or 
dividing a number by 1 does not alter its yalue. 

{b.) iattiough no direct process has been diseorered by which prime niunben 
may be distinguished, yet the following &ct8 will aid in deteiminlng whether a 
number is prime or not. 

1. Every even number is divisible by 2. 

Inference.* — ^All prime numbers except 2 must be odd. 

'2. If the sum of the digits of any number is divisible 
by 3, the number is divisible by 3. 

3. Every number whose right hand figure is a cipher -or 
5 is divisible by 5. 

4. Every number occupying (hree or four places, whose 
right hand figures are contained in the left hand figure or 
figures exactly 3 times, is divisible by 7 ; as, 602, 3913. 

5. Every number occupying three or four places, whose 
two right hand figures contain the left hand figure or figures 
exactly 5 times, is divisible by 7 ; as, 840, 1155. 

6. Every number occupying four places 'in which two 
like figures have two ciphers between them is divisible by 
7, 11, and 13 ; as, 2002, 3003. 

QuESfioNS. — What is an integer? (106.) What is the difference 
between an odd and an even number ? (10*7.) (10<8.) Between a prime 
and a composite number ?. (109.) (1 10.) When are numbers prime to 
each other? (111.) What is the difference between prime and com- 
posite factonff (112.) (118.) Is a unit ever considered a factor? 
(lis., a.) 

LESSON 11. 

114. THE ANALYSIS OF COMPOSITE 

NUMBERS. 

What are the prime factors of 60? 

* Note.— Let ttie pupil be required to illustrate each at the foUowing ftcts, and 
draw the inlfaruice firom it. 
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MODEL OPERATIONS. 

(!•) .(2.) 

2)60 (a.) 60=2X30. 

— (h.) 30=2X15. 

2)f^ (c.) 15=3X5. 

3)15 60=2X2X3X5=2»X3X5. 

5 

Analysis. — (a,) By trial it is found that 60 is composed of 
two factors, Si and 30, of which 2 is prime, and 30 composite. 

(b.) The composite factor 80 is composed of two factors, 2 
and 15, of w&ich 2 is prime, and 15 is composite. 

(c.) The composite factor 16 is composed of two factors, 3 
and 5, both of which are prime. 

Therefore, by trial, the prime factors of 60 are (2.) found to be 
2, 2, 8, and 5, written 2», 8, 5. 

(d,) Rule.*: — Divide the given number by the least prime 
number that wiU divide it without a remainder, and each 
quotient in the same manner, until the quotient is a prime 
number. The divisors aand last quotient vdU he the prime 
fofitors required. 

(e.) Proof. — Multiply the prime factors together, and if 
the product equcds the numher, the work is corre&l. 

Questions.— What is a unit ? (1.) What is a number ? (2.) What 
18 the difference between an abstract and a concrete number? (8.) 
(4.> Of what does Arithmetic treat? (5.) What is a quantity? (6.) 

•Notes.— 1. As the first operation Is most convenient in practice the rulo is 
framed with reference to it, but the pU|>il should also be required to deduce a rule 
from the analysis. 

2. When the same fkctor is contained more than once in the same number, the 
repetition is usually denoted by a small figure writtea above and to the right of the 
number which expresses the factor ; thus, 73=7X7X7 ; 23X3X62=2X2X2X8X 
6X&- 7be number thus placed above and to the right shows how often the &ctor 
is taken, and is said to denote the power; thus, 8X3X3X8=8^) and is called the 
fourth power of three. 
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What a problem? (7.) Wha^ the difference between a simple and a 
complex problem ? (8.) (9.) What is an analytical step ? (10.) What 
is an analysis ? (11.) What is a rule ? (12.) What is the difference be- 
tween an analysis and a rule? (11.) (12.) What is an axiom ? (14.) 
Which are the fundamental rules? (15.) Can unlike things or num- 
bers be added ? (16., a.) Can unlike things or numbers be subtract- 
ed? (1^, 6.) Can unlike things or numbers be compared? (16., c.) 



LESSON III. 

What are the prime factors of each of the following 
numbers? 



1. 24 


7.145 


13. 


864 


19. 


7007 


25. 


24024 


2. 36 


8.225 


14. 


945 


20. 


46096 


26. 


37076 


3. 48 


9.796 


15. 


3420 


21. 


38148 


. 27. 


137456 


4.144 


10. 576 


16. 


18500 


22. 


17199 


28. 


627510 


5. 120 


11. 256 


17. 


19965 


23. 


3913 


29. 


26840 



6. 136 12. 344 18. 12496 24. 41834 30. 117936 

Questions. — ^What is Notation? (17.) What is the difference be- 
tween the Roman and Arabic notation? (1^.) (19.) What is the dif- 
ference between the simple and the local value of a figure? (20.) (21.) 
What is the use of the cipher ? (22.) What letters are used in the 
Roman notation? (18.) What is the effect" of repeating letters? 
(18., 5.) What effect has a letter of less value written before one of 
greater value ? (18., c.) What whe"n written after? (18., d.) What effect 
' has a dash placedover a letter or combination of letters? (18., e.) What 
is the difference between Notation and Numeration? (17.) (23.) Ile- 
peat the Numeration table by periods from right to left. (25.) From 
left to right. What should be done with vacant places? (26.) With 
vacant periods? (27.) 



LESSON IV. 

I IS. To multiplj or divide by the factors of composite 
numbers. 

It is required to multiply 346 by 24, 
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MODEL OPERATION. 

846 Multiplicand. 
4 One factor of 24. 



1384 Product of 346X4. 
6 The other factor of 24. 



8304 Product of 6 times (4 times 346.) 

Akaltsis. — ^It is required to multiply 846 by tAi^enty-fowr. 
The multiplier 24 is composed of two factors, 4 and 6. 

If the multiplicand is multiplied by 4 the product is 6 times 
too small, for 4 is 6 times smaller than 24 ; hence this product 
1384 must be multiplied by 6, and 1884 multiplied by 6 equals 
8804. 

Therefore, 846 multiplied by 24 equals 8804. 

NoTB. — ^Eaoh pupil should be zequiied to dedaoe a mle finom the analysis, and 
present it in writing^ for the inspection of the teacher, or to he read in the claas and 
aubjecied to its criticism. 

LESSON V. 

In each of the following examples multiply by the factors 
of the multiplier. 



31. 687842X36 

32. 4871067X24 
33.371862X108 
84. 48678X72 
35.416072X63 



41. 4167468X77 

42. 5670864X99 

43. 3716742X864 

44. 4716070X225 
45.372641X520 



36. 57868934x;32 

37. 467083486X66 

38. 47086864X432 

39. 5407864X384 

40. 8716024X144 

Questions. — ^How are periocU usually separated? (2*7., a.) What 
is the sum of two or more numbers? (80.) What is Addition? (81.) 
Subtraction? (89.) Multiplication? (46.) Division? (64.) What is 
the sign of Addition? (32.) Of Subtraction? (48.) Of Multiplica- 
tion ? (51.) What are the signs of Division ? (62.) What is the sign 
of Equality? (88.) The Dollar sign? (84.) What is the order of 
solving problems ? (86.) Repeat the analysis of an example in Ad- 
dition. (86.) How is Addition proved ? (36.,/.) Subtraction ? (44., i.) 
Multiplication? (63., n.) Division? (64., t.) What is the difference 
of two numbers? (88.) What is the Minuend? (40.) What is the 
Subtrahend ? (41.) What is the answer in Addition called ? (80.) In 
Subtraction? (42.) In Multiplication)? (49.) In Division? (5Y.) 
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LESSON VI. 

It is required to divide 3746 by the factors of 210, and 
to find the true remainder. 

Illustration. — ^What number of baskets is required to 
contain 3746 cherries, if each basket holds 210 cherries ; 
and how many cherries will remain? 



MODEL Operations. 

(«.) 

IMvidend 

( 5)3746 cherries. 



Ist.^ 



6)749 bunches+1 cherry, 1 

>2d. 



(7)124 piles + 5 bunches. ) 

3d.^ 

( 17 baskets+5 piles. 

SiTisor. Factors. 

210= 5X6X7 



Piles. Bxinchefl Cherry. 

5 + 5 + 1 

6 bunches. 



4th. ^ 


30 *^ 
5 " 




35 •* 
5 cherries* 




175 " 



>^5th. 



a 



176 ** no. remaining. 
Analysis. — (a,) Find the number of baskets. 
(b,) Find the number of cherries remaining. 
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Analytical Steps. — 1. Divide 8746 cherries into bunches 
containing 5 cherries each. 

2. Divide 749 cherries into piles containing 6 bunches each. 

8. Find the number of baskets required to hold 124 piles, 
each basket containing 7 piles. 

4. Find the number of bunches in 5 piles, and add the 
bunches remaining. 

5. Find the number of cherries in 85 bunches, and add the 
cherries remaining. 

Conclusion. — ^Therefore, 17 baskets are required, and 176 
cherries remain. 

NoTK.— Let the pnpU be reqtiired to wAte a rule Ibr dividOi^ by the fikcton of a 
composite number, and findhig the true remainder. 

LESSON YUi 

46. Divide 3786412 by the factors of 294^ and find tbe 
true remainder. 

47. Divide 418643 by 945 in the same maimer, and find 
the true remainder. 

48. Divide 4160703 bj 344 in the same manner. 

49. Divide 37064 by 18500 in the same manner. 

50. Divide 460783 by 864 in the same manner. 

51. Divide 3870645 by 17199 in the same manner. 
. 52. Divide 460783 by 945 in the same manner. 

53. Divide 370642 by 256 in the same manner. 

54. Divide 607121 by 796 in the same manner. 

55. Divide 4009001 by .344 in the same manner. 

Questions.— What is the multiplicand? (47.) What is the multi- 
plier? (48.) What is the product ? (49.) Which terms are called 
factors ? (60.) What is Division ? (54.) What is the drvidend ? (56.) 
The divisor? (66.) The quotient? (57.) What is the difference be- 
tween Long Division and Short Division? (60.) (69.) What is the 
difference between the remainder in Division and the remainder in 
Subtraction? (61.) (42.) To what is the greater of two numbers 
equal? (66., a.) The smaller of two numbers? (66., b,) 
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LESSON VIII. 

ABBREVIATED ARITHMETICAL EXPRESSIONS, INCLUDING 

CANCELLATION. 

1 1 6. A Parenthesis, ( ) or Vinculum, 



denotes that the parts enclosed are taken as one number ; 

thus, (8+2)X2, or 8+2X2, signifies that the sum of 8 
and 2 is to be multiplied by 2. 

(4 — 3) + (6+7) X 2 signifies that the difference between 4 
and 3 is to be added to the sum of 6 and 7 multiplied by 2. 

(?+i4.1|ld)x5^(«>^^-l) signifies that the 

sum of 8 and 4 divided by 3, is to be added to the diilfer- 
ence between 13 and 1 divided by 6 ; that this result is to 
be multiplied by 5, and the product divided by one less than 
the quotient of the product of 6 multiplied by 4, multiplied 
by 3, divided by 12. 

What is the value of each of die following expressions ? 

66. 437-7-8—17 +'74 

67. 643x7+8—174 

68. 893—67x4+374 

69. 374X8+9+17 



60. 886X4+6—19 
467 
2 



61. 



+14—27 



66. {3X4X6X8)+4X3X2X6 

67. 24+6x3+(16X2— 8) 

68. 8+4X3+25X3—11 

69. (4X6)+(3— 1X5)— 3 

70. 5— 2X(24+4>— (3+2) 



62. (4+6+4)-52i|±i 



n. 



-^+6 + 



(37-1) 



63. 



64. 



66. 



6x7x8X4_8x7+4 
8X2X3 6 



12 
3 



^3 ?1 + 5!+48 



46X 8 
8 



—41+9X2 



43X2 6— 4X8 
9 2 



27 
74. (1+9)+ 

76. g+184. 



63 



9 



96 
8 
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Questions. — ^If the multiplier is a unit, will the product be greater, 
or less, than the multiplicand? (66., c.) What effect will multiplying 
or dividing the multiplier by any number have upon the product ? 
(66., d.) What effect will increasing or diminishing the multiplicand 
in any ratio have upon the product ? (66., e.) If the divisor is a unit 
will the quotient be greater, or less, than the dividend? (66.,/.) If 
the divisor equals the dividend, what will be the quotient? (66., g.) 

LESS0|7 IX. 

117. CftncellatiOD. is the method of shortening 
arithmetical operations, bj rejecting all Victors, common to 
both divisor and dividend. 

(a.) Divide 19965 bj 3630. 

\b^ Divide the product of 22, 9, 1^ and 5, by the pro- 
duct of 3, 11, 6, and 4. 

MODEL OPERATIONS. 

(a.) 
Dividend 19965^ 3X{^XnxnXll ^ll^.,i,,.., 
'Xvisor 8630=:2X3X TxHxK 2 *^ 

% 3 ^^^ 
Dividend 8gXgX3:gX5 _3x5^,,,,,^ 

Divisor 3xnx(5X* 1 

% 

Analysis. — (a,) Resolve the dividend 19965 into its prime 
factors, 8, 5, 11, 11, 11 ; also resolve the divisor 3630 into its 
prime factors, 2, 3, 5, 11, 11. Since, if both dividend and divisor 
are diminished in the same ratio, the value of the quotient is 
not changed, and, since 3, 5, 11, 11 and 11, are the factors of 
the dividend, and 2, 3, 6, and 11, are the factors of the divisor; 
therefore, if the dividend is diminished by rejecting the factors 
3, 5, 11, 11, and the divisor is diminished by rejecting the equal 
fisictors, 3, 5, 11, 11, the quotient will not be changed. 

Therefore, 19965 divided by 3630 gives a quotient of 5>^. 

Q),) By inspection we find the factor 11 in the divisor, and 



\ 



CANCELLATION. 86 

22 in t^e dividend ; but 22 is composed of the two factors, 2 
and 11. 

Rejecting the common factor 11, we have the 2 remaining in 
the dividend. 

Proceed in the same manner, until all the common factors are 
rejected. 

EXERCISES. 

76. What is the value of the following expression? 
4X8X5X6X7X3-r4-r-6-r^-T-3-r^. 

MODEL OPERATION.* 

^X»Xi^XgX7x3 =,! = 7 Ans 
*X(5X»X3X5 ' l' 

77. 3X4-T-3-i-2X8-t-2-r.6x7-T-6X9-T-4-r9=what? 

78. (a.) 4-T.3-r-(8-^12)=(^.) 4-T-3-5-8X12. 

The quotient of 4-f-3 is to be divided hj the quotient of 

8-f-12. If 4h-3 is divided by 8, the divisor being 12 times 

too large, the quotient will be 12 times too small ; hence the 

quotient of (4-7-3-7-8) must be multiplied by 1 2. Therefore, 

2 jL 

(a.) 4-5-3-^(8-^.12) =(6.) 4-^-3^8 Xl 2, =f>^ =^2, Ans. 

?X 9 
LESSON X. /* 

79. 3x4-r3-r4X6H-3x5=what? 

80. 4H-2-7-8x3x3-f-4~4X6=what? 
. 81. 3-r4X64-7xi4-r-3x2=what? 

82. 3-r2x2x4-r3x24x4=what? 

83. 4x3-r4x2-r2x3x4H-7=what? 

84. 9x24x3-r-9~63-r4=what? 
• 85. 8x89-T-67x38-r43=what? 

* Note.— Since the product of the multiplien is to be dlTided by 4, and the quo- 
tient by the divisor, 6 ~^ — ^ *~" — ' *"—* ^- "^- --" ^.-.— . . 

it is evident that the 
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86. 4lX67-r-89-r41x3x3=what? 

87. 56x7^46x867-r82=what? 

88. 916x4x3-r7-r976x8756=what? 

89. 4H-3X 6-^4 x3-r4x 3-7-7= what? 

90. 43x2-i-(4-r8)=43x2~4x8=wliat? 

91. 23x4-^(4x6x3)=23x4~4-r6-r-3=what? 

92. 436x24x3-r(4x3x2)-r4=what? 

93. 3x2-T-(4x3-r3)=;=3x2-r47-3x3=wliat? 

94. 3x2-r(46x3-r4)=3X2-^4^6-T-3x4=what? 

95. 4lx2X(6-r7x3-7-4)=41x2x6-T-7x3-r4=what?^ 

96. 5-r-6x7-r(3^4x2)-r3x2=what? * 

97. (4-r2x3)^(2x4)=4-i-2x3-r2-r4=what? 

98. 43X4-r(6x3-i-2)=what? 

99. 4-r6x7-i-8x9-r-7x8-^(9-^2)=what? 

100. 3x6-r7-T-9-T-9x8x3x7-r(6x3)=what? 

101. 5x2-^14-7-21 X16-r(4+5)-r2=what? 

102. 54-r(4x5)x(6-r2)-r42x34-^5=what? 
lOa. 48-r2x5x(5x6)-^47^405x2=what? 

104. 35 6 x20~4050-r 25x63-^-72= what? 

105. 759x2x547-r43-r-22Xll=what? 

106. 33-r-330 X lO-r-42 x 84= what ? 

li)7. 59 X60-J-33X 46X25-^75X2= what? 

108. 42x42-4-21-T-2x7x6x2H-4-:-21=what? 

109. 32-r-2x4x2~8x7^:2ix49=what? 

Questions. — If the divisor is increased in any rati<^, how will the 
quotient be affected ? (66., h.) If the divisor is decreased in any ra- 
tio^ how will the quotient be affected? (66., i.) If the divisor is any 
number ojF times too small, how will the quotient be affected? If the 
divisor is any" number of times too large, how will the quotient be 
affected? If the dividend is increased or diminished in any ratio, 
how will the quotient be affected ? (66., j.K66., k,) The product of 
what two numbers plus the remainder is equal to the dividend? 
(66.,'/.) What number divided by the multiplier will equal the mul- 
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tiplicand? C^6., m.) When the stiin and difference of two numbers 
are given, how are the numbers found? (66., ».) 

LESSON XI. 

1 1 8 • A Common Divisor of two or more numbers 
is any number greater than 1, that will divide each of them 
without a remainder. 

1 19. The Greatest Common Divisor of two 

or more numbers is ' the greatest number that will divide 
them without a remainder. 

(a.) What is the greatest common divisor of 84 and 132? 

(h,) What is the greatest common divisor of 84 and 203 ? 

MODEL OPEBATION. 

84=:[2X2X3]X7. 84)203(2 

132=[2X2X3]X11. l^ 

Common ftctors. - 35)84(2 

2X2X3=12, Greatest Com. Divisor. 70 

14)35(2 
28 

7)14(2 

Analysis.— (a.) By resolving the numbers into their prime 
fisictors, we find that those of 84 are 2, 2, 8, 7 ; and those of 
182 are 2, 2, 3, 11. 

*NoTE. — ^For the benefit of those whb prefer this method, we give the ttnalyaiB 
of it here. It depends upon the following principles : — 

I. A divisor of any number is a divisor of any multiple <tf that number. 

n. A divisor of any two numbers is a divisor of th^ sum. 

in. A divisor of auv two numbers is a divisor of their diffarenoe. 

Pint ascertain whether 84 is a divisor of 203 , if so, it is the divisor son^t. 

As any divisor of 84 is a divisor of 168 (Prin. I.) iherelbre, any divisor of 84 and 
a03 is also a divisor of 203 and 168. 

As any divisor of 203 and 168 is a divisor of 85 (Prin. HI. ) therefore, any divisor 
of 84 and 203 is a divisor of 84 and 35. • 

Again, as any divisor of 84 is a divisor of 168 (Prin. I.) therefore, any divisor of 
84 and 35 is a divisor of 168 and 35 ; but any divisor of 168 and 35 is also a divisor 
of 203 : (Prin. II. ) consequently, any divisor of 84 and 35 is a divisor of 84 and 203 : 
and hence, the greatest common divisor of 35 and 84 is the greatest common divisor 
of 84 and m 

In the some manner the greatest common divisor of 14 and 35 is found to be the 
greatest common divisor of 35 uid 84 ; also, the greatest common divisor of 7 and 14 
is found to be the greatest qpnmion divisor of 14 and 35. As 7 is the greatest common 
dirisor of itself and 14. it is, therefore, the greatest common divisor of 84 and 203 
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By inspection, we find that the factors 2, 2, 8, are common 
to both 84 and 182. Since only common factors will divide 
both numbers, the product of all the common factors must be 
the greatest.factor that will divide both without a remainder. 

Twelve is the product of the common factors 2, 2, 8, and is, 
therefore, the greatest common divisor of 84 and 182. 

I. KuLE. — (a.) Require the pupil to write the ruU from 
the cmdlysi*^ 

il. KuLE. — (&) Divide the greater number by the lesSf 
and, if there he a remainder, divide the preceding divisor by 
it, and so continue dividing, until there is no remainder. 
Ihe last divisor will be the greatest common divisor sought. 

If there are more than two numbers, find the greatest com^ 
men divisor of the first two, then of the divisor thus found 
and one of the remaining numbers, and so continue until the 
greatest common divisor of dJdthe given numbers is found. 

LESSON xn. 

110. What is the greatest common divisor of 85 and 95? 

111. What is the greatest common divisor of 72 and 
168? 

112. What is the greatest common divisor of 119 and 
121? ' V ' 

113. What is the greatest common divisor of 12, 18, 24, 
and 30? 

114. What is the greatest common divisor of 14, 28, and 
21? 

115. What is the greatest common divisor of 20, 16, and 
48? 

116. What^ the greatest commoli divisor of 28, 16, 12, 
and8? . 

117. What is the greatest common divi&or of 11, 88. anl 
99? 
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118. What is the greatest dommon divisor of 28, 63, 47, 
and 93? 

119. I have three rooms respectively 15, 18, and 24 feet 
in width; what must be^ the width of the widest oil-cloth 
that will exactly fit without cutting ? - 

QnKSTiONs.-^How does annexing a cipher to a number affect it ? 
(67., a.) Why ? Illustrate the contracted method of dividing by 10, 
100, &c. (6t.,/.) What is United States money? (6S.) What are 
the Gold coins? (69., a.) Silver? (69., ft.) Nickel? (69., c.) What 
is the use of the decimal point ? (10.) How ace dollars changed to 
mills? (71., J.) Cents to miUs? (71., e.) Mills to dollars? (71.,^.) 
Cents to dollars? (71.,/) What is a bill of parcels? (76.) What 
is a simple number? (77.) A compound denominate number? (78.) 

XESSON XIII. 

COMMON MULTIPLE. 

130. A MultiplO of a number is a number that can 
be divided by it without a remainder. 

1 9 1 • A Common Multiple of two or more num- 
bers, is a number that pan be divided by each of them with- 
out a remainder. 

133. The I^ast Common Multiple of two or 

more numbers, is the lectst number that can be divided by 
£ach of them without a remainder. 

What is the least Common multiple of 6., 9, and 12 ? 

MODEL OPERATIONS. 

(a.) (J.) 

MmefectOTB 2)6 9 12 

9=3X3,=32. 3)3 9 6 

12=2X2x3,=2ax3. 



33X22=36. 13 2 

2X3X3X2=36. 
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Analysis. — (a.) 1. The least number divisible by 6 must con- 
tain only the highest powers of all the different factors of 6, 
which are 2 and 8. 

2. The least number divisible by 6 and 9 must contain only 
the highest powers of all the different factors of 6 and 9, which 
are 3^ and 2. We reject the Jirst power of 3 found in the given 
number 6, because we have a higher power of 8 in the given 
number 9. 

3. The least number divisible by 6, 9, and 12, must contain 
only the highest powers of all the different factors of 6, 9, and 
12, which are 2^, 3^. We reject the first power of 2 in the num- 
ber 6, and the first power of 3 in the number 12, because we 
find higher powers of each factor in the numbers 9, and 12. 

Therefore, 2^x3^, =36, is the least common multiple of 6, 9, 
and 12. 

(5.) This abbreviated method of operation is generally pre- 
ferred, and the analysis being essentially the same as that of) 
the method preceding, it will not be repeated. 

Rule. — ^I. (a.) Hesolve the numhers into their prime fcictors. 
The product of the highest powers of aUthe different fac- 
tors wiU he the hast common mvUiple. 

Rule. — ^11. (5.) Arrange the numbers on a horizontal 
line, divide hy the least prime number tha^ will divide more 
than one of them tcithout a remainder, and write the quo- 
tients and the undivided numbers in a line beneath. Con- 
tinue dividing as before, until there is no prime number 
greater than a unit that wiU divide two or more of them 
without a remainder. The product of the divisors and the 
undivided numbers is the least common multiple required. 

LESSON XIY. 

EXERCISES FOR PRACTICE. 

Find the least common multiple of each of the following 
series of numbers. 
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120. 4, 9, and 12. 180. 11, 29, 63, 8Y. 

121. 16, 12, and 24. 131. 8, 9, 65, 49. 

122. J5, 9, 6, and 6. 132. 720, 836, 1736. 

123. 10, 6, 18, and 16. 133. 8, 12^ 16, 24, 86, 48, 72, 144. 

124. 24, 16, 15, and 20. 184. 8, 7, 6, .9, 186. 

125. 25, 60, 72, 35. 135. 5, 8, 7, 9, 91. ^ 

126. 63, 12, 84, 72. 136. 4, 8, 6, 7, 8, 16, 19. 

127. 54, 81, 14, 63. 187. 4, 8, 12, 24, 48, 84. 

128. 12, 72, 36, 144. 138. 4, 6, 7, 4, 5, 9, 18, 12. 

129. 1, 2, 3, 4, 6, 6, 7, 8, 9. 139. 45, 78, 87, 42, 68. 

140. What is the least number that can be divided by 9, 
11, 17, 18, and 6? % 

141. What is the greatest number that will divide 48, 
96, 74, and 108 ? 

142. What is the least number that wiU contain 43, 12, 
25, and 30, without a remainder ? 

143. What is the difference between the least common 
multiple and the greatest common divisor of 6, 8, 24, 
and 12 ? ' 

r 

144. What is the sum of the greatest common divisor 
and the least common multiple of 25, 10, and 30 ? 



SECTION X. 
FRACTIONS. 

LESSON I. 

DEFINITIONS. 

1 33. A !PrftCtion is an expression denoting a part 
or several equal parts of a quantity.* 

Fractions are of two kinds. Common and Decimal. 
131. A Common Practiont is one whose de- 

•NOTE —When the quantity is not mentioned unity is understood. Thus, \ sig- 
nifies^ of one . . _,^^ -_ .. 

iNoTE —Decimal fractions are often used in connection with common fractions, 
•when they are written with a denominator in the same manner, and treated as «oin- 
aon fractionsi m, ^X A, i+ittJ* I" T7TJ- 
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nominator is other than ten or some power of ten ; as, f , f , 

1 3tS. A Decimal Fraction is one whose denomi* 
hator is ten, or some power of ten ; as, /y, yj^, y} Jij-y 
ts^Vtt' They are usually, expressed by the use of the 
decimal point ; as, .3, .04, .037, .00346. 

1 30, A Common Fraction is expressed by a Numera- 
t(yr and a Denominator^ which are called the terms of the 
fraction. 

137. The Denominator of a fraction shows the 
number of«equal parts into which the unit is divided, and 
gives the name to the fraction. It may be written at the 
right of the numerator in words ; as, 4 tenths, 9 sevenths, 
8 elevenths ; or under the numerator with a short horizontal 
line between them ; as, f ^oSiSir. 

138. The Numerator of a fraction shows how 
many there are of the equal parts into which & unit is di- 
vided. It may be written either at the left of the denomi- 
nator ; as, 8 tenths, 4 sevenths, or over the denominator with 
a short horizontal line between them ; oa, ^^, ^, 

139* A Proper Enaction is one whose value is 
less than a unit ; as, 4, |, f • 

1 30. An Improper Fraction is one whose value 
is equal to or greater than a unit; as, V, |f, |, V- 

131* A Mixed Number is an integral number 
added to a fractional number; as, S-{-^, 7+f. The sign of 
adJSition is usually omitted ; as, 3^, 7f . 

133. A Simple Fraction^is one whose numerator 

and den onMnator are both integral numbers. 

* 133. Complex Fractions are those which have 

fractions or mixed numbers for their numerators or denomina- 

} 3 9f V 
tors, or for both ; as, 7, jj , -g-, gr- 
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1 34« A Compound Fraction is a fraction of a 
fraction, or several fractions connected by the word, of, or 
the sign of multiplication, X ; as,^ of ^, 4Xf, 3 of |X|- 

Questions. — What is reduction of compound denominate num- 
bers? (79.) What is reduction descending? (80.) What is 
reduction ascending ? (81.) What is the use of English money? 
(B2., a.) Repeat the table. (82., 6.) Which are the gold coins ? 
(82., c.) Which the silver? (82., rf.) Which the copper? (82., «.) 
What is weight? (83.) What are the uses of Tro;r weight? (84.) 
To what is the term carat applied? (84., note.) For what is Avoir- 
dupois weight used? (85.) Repeat the table. (86., a.) Repeat the 
Long Ton table. (86.) Repeat the Miscellaneous table.''{8'7.) 

LESSON II. 

13«S» Fractions may be considered as indications of 
unperformed divisions; as, |=8-r-4'=2, |=5-i-9. 

ISO. The numerator of the fraction is the dividend, 
and the denominator the divisor. 

137« Principles. — (a.) If both denominator and nu- 
merator he increased in an equal ratio, the quotient will not 
be changed^ 

MODEL OPEBATIONS. 

(a.) (h.) 

36 -5— 12 = 3. 1^ Denominator. 

2 2 Numenitor. 36X2 2 

— — — -= O, CtnoflBBk 

72 -^ 24 = 3. Deooni-lor. 12X2 1^4 

_■.••>>■. 'i 

Illustration.*-^— (a.) 36 is the numerator, 12 the 
denominator, and 3 the quotient Multiplying both numera- 
tor and denominator by 2, we have 72 for the numera- 

•NoTB.^The teaoh«r should not &il to require this pupil to iUoBtiate each prin- 
dple in the sanie^ manner on the blackboard. 
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tor, and 24 for the denominator, which gives 3 for the quo- 
tient, as before. 

(b.) If both numerator and denominator be decreased in 
an equal ratio, the quotient will not be changed. 

(c.) If the denominator alone is increcised in any ratio, 
the quotient will be decreased in the same ratio. 

(d,) If the denominator alone is decreased in anj ratio, 
the quotient will be increased in the same ratio. 

(e.) If the numerator alone be increased in any ratio, the 
quotient will be increased in the same ratio. 

(yi) If the numerator alone be decreased in any ratio, the 
quotient will be decreased in the same ratio. 

Questions. — ^For what is Apothecaries' weight used? (88.) Re- 
peat the table. (88., a.) How much heavier is a pound Avoirdupois 
than a pound Troy ? (88., 6.) How many dimensions has extension ? 
(89.) How many has a line ? (89., a.) A surface ? (89., h.) A solid ? 
(89., c.) What are the uses of Long Measure? (90.) Repeat the 
table. (90., a.) Repeat the Miscellaneous table. (90., h.) What is 
the use of Gunter's Chain? (91.) Repeat the table. (91., a.) What 
is a square ? (92.) Repeat the rule for finding the contents of a Square. 
(92., 6.) How do Artificers estimate their work ? (92., d.) Repeat the 
table of Square Measure. (92.,/.) What are the uses of Surveyors* 
Square Measure ? (98.) Repeat the table. (98., a.) What is a cube ? 
(94.) What is the use of Cubic Measure? (94., e.) Repeat the ta- 
ble. (94., e.) What are measures of capacity? (95.) What is the 
use of Liquid Measure? (96., a.) Repeat the table. (95., h.) What 
is the use of Dry Measure ? (96.) Repeat the table. (96., a.) How 
many cubic inches in 4 qts., or one gallon, Wine Measure? (96., c.) 
In } peck, or ^ quarts, Dry Measure ? (96., c.) In 4 qts., or one gf^- 
Ion, Beer Measure? (96., e,) In one bushel, Dry MeasuTe? (96., c.) 

• LESSON in. 

Simplify the fractional expressions (a.) j-hj, (5.) JXJ. 



COMPOUND FEACTIONS. 95 



MODEL OFEBATIONS. 

(a.) |■^-J=3-T-4-T■(7-^9),=3-r-4-T-7X9,Alls. 
(5.) JXf=3-4-4X(7-r9),=3-H4X7-r-9,Ans. 

Analysis. — (a.) J is an expression which indicates ijiat 8 is 
to be divided by 4 ; { is an expression which indicates that 7 is 
to be divided bj 9 ; and J-^- J is an expression which indicates 
that 3^4 is to be divided by 7-5-9 ; thus, 3-^4^(7-^9). 

If the quotient of 3-?- 4 be divided by 7, the quotient will be 
divided by a number 9 times too large ; hence the last quotient 
will be 9 times too small, and must be multiplied by 9 ; thus, 
3^4-4-7x9; Therefore, f -^3=3^4-^7x9. 

(h.) The same process of reasoning may be applied to this 
example. 

EXAMPLES FOB PRACTICE. 

Simplify each of the following expressions ? 

1. fXf. 10. ?Xf 19. fX*-M. 

2. SXfXf 11. f-=-f 20. 3X4-^1. 

3. VX4Xf 12. 4-H- 21. ^X4-H. 

4. JX4Xf 13. i-H' 22. 

5. f XfXf 14. I-H. 23. 

6. IX^Xf ' 15. J-T-f. 24. 

7. 4X1 X*. 16. 4-H- 25. 



4- 



*Xf 

•fxj. 

1X4 



4.V.8 



tXt 

8. f4XHX|. 17. 4^1- 26. 4-5-AXf 

9. If Xi4X4. 18. f-r-f. 27. I-4-JX4- 

Questions. — ^What is time? (97.) Repeat the table. (9Y., a.) 
Repeat the divisions of the calendar year. (97., b.) What is the use 
of the table of circular motion? (98.) Repeat the table. (98., a.) 
Repeat the Miscellaneoug table. (99.) What is Reduction Descend- 
ing? (80.) Give rule. (100., 6.) What is Reduction Ascending* 
(81.) Give rule. ^(101., 6.) What is the rule for Compound Addi- 
tion? (102., k.) What is the rule for Compound Subtraction? (103., g.) 
Give the analysis of an example in Multiplication of Compound Num- 
bers. (104., a,) In Division of Compound Numbers. (lOfiu, a.) 
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LESSON IV. 

Simplify the following expressions, and cancel the com- 
mon factors : — 

ILLUSTBATION. 

(a.) (p.) 

jx^-*-^x^-i-|X|=:3-^4x6-*-7-*-4x7x4-i- 9-5- 3x8x5-5-6; 

(b.) (c.) 

but3-*-4x6-^7-4x7x4^9+3x8x5-s-6=JXfX}x^X|Xf. 

Comparing (a.) JX!-t-^X»-t-|X# with 

(c.) IX^XJXtXf Xf, we find that by in- 
verting the fractional divisors of (a,) and changing them to 
multipliers, we obtain the equivalent expression (c); 
hence the following 

Rule.* — Simplify the expression by inverting the frac- 
tional divisors and changing them to multipliers ; then can^ 
eel, and multiply the remaining terms together, 

MODEL OPERATION, 

3 6 4 4 3 5_3 9 Tl ^ 9^ 5 _10 _ 
4^7"7^9 ' 8^6""?^? ^?^9 3^»'"T''"^*^ ^^' 

EXAMPLES FOR PRA<3tICE. 

28. Ix^-^f Xt-^?X*=what? 

fXf=what? 



29. tX^i-fXJ 

30. ixiXi-^i 

31. fXf 

32. fXf 



■l-l- 



fX^=what? 

.|XJ=what? 

fX*X#X|=what? 



33. |xJ^*X|X*X*=what? 

34. 4-5-6Xf-^3x5-J-6x7-4-|=what? 

35. 4Xf-^fXf-^fX|X?=what? 

36. ^-f-f><:^Xf-^|Xf-^f=what? 

37. |^|x^X?X|X?-^f=what? 

*Non.— The aaaljeds from wbioh this role h dedneed is giTen Sn LeflWm m 
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38. f^|^fx|-^JX|-^f=wliat? 

40. fXf-5-4-^fX3-f-5X3X2=what? 

41. f-r-6X3-5-8-^9x3X4-4-f=what? 

42. 4-^^Xf-^fX|-^4-5-f-^8=what? 

43. 5XiXf-f-|^f-^|X|-^5=what? 



44. 3X^-5-8 

45. fXl-^f 



^-5-|XfXfX|=what? 



?X4XfX|Xf=what? 



46. f X4~7Xf XjX^Xf Xf=what? 

47. JXfXiy^-^yx^^^=what? 

48. |-^|X^^^XV-^V=wliat? 

49. l-f-^xj-5- 1X3^^x351= what? 

50. jxf-5-fXf-^Tfir-^i^=what? 

51. |xfX|^x|x^j=wbat? 

52. f-f-fX89xf-^|^fJt=what? 

53. ^-^|-f-f-f-4-^|-T-|=what? 

54. 4X|X|X4X|X4=what? 

55. 8^3xi^-5-^xf-^f=what? 

Questions. — ^What is an integer? (106.) What Is an odd num- 
ber V (I07.) -What is an even number? (108.) What is a prime 
number? (109.) What is a composite number? (110.) When are 
numbers said to be prime to each other? (111.) What is a prime 
factor? (112.) What is a composite factor? (113.) Is unity con- 
sidered a £ftctor? (113., 0.) 



LESSON V. 

138. A Fraotion may be considered as a number 
of equal parts of a unit. 

139. The Denomination of a fraction is deter- 
mined by the number of equal parts into which the unit is 
^yided; Bs, halves, fourt?i8y&o. 

140« The TTalUO of a fraction of any denomination 
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depends upon the number of equal parts expressed bj the 
numerator. 

141. The Reduction of fractions is the process of 
changing their denominations without altering their values. 

143. Reduction Ascending is the process of 

changing a fraction of a lower denomination to that of a 
higher; 2^, fourths to halves^ thirty-seconds to sixteenths, &c. 

143. Reduction Descending is the process of 

changing a fraction of a higher denomination to that of a 
lower ; as, halves \o fourths, ffths to tenths, &c. 

144. A Fraction is said to be expressed in its lowest 
terms (or highest denomination*), when its numerator and 
denominator are prime to each other. 

Questions. — ^What numbers are divisible by 2 ? (118., 6., 1.) What 
numbers are divisible by 3? (113., 6., 2.) What numbers are divisi- 
ble by 6? (113., 5., 3.) What numbers are divisible by 7? (113., 5., 4.) 
(113., 6., 6.) What numbers are divisible by T, 11, 13? (113., 6., 6.") 
Give the rule for finding the prime factors of a composite nubiber? 
(1 14., d. ) Give proof. '(114., e,) What does the parenthesis denote ? 
(116.) 

LESSON VI. 

MENTAL EXERCISES. 

The teacher should by no means omit these mental exer- 
cises. * ^ 

1. If a unit is divided into 3 equal parts, what are the 
parts called? If into 8 equal parts ? 7? 11? 15? 18? 
13? 26? 37? 95? 106? 38? 

2. If a unit is divided into 75 equal parts, what will one 
of the parts be called ? What will 3 parts be called ? 5 ? 
16? 23? 19? 56? 89? 45? 37? 25? 18? 37? 
62? 307? 59? 32? 

*NoTE TOR THB TsACHKB. — The teacher should not &il to make it plain to th* 
pnpil that the lowest terms of a fraction really are the highest denominatiqn to 
which a fraction can be reduced and have an integral number of equal part«. 
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3. If a unit, or thing, be divided into 13 equal parts, 
what is one of the parts called? K into 11 equal parts? 
37? 18? 29? 71?- 36? 54? 86? 39? 47? . 

.4. Which is the higher denomination, 8ths, or 3rds ? 
4ths, or 5ths? Thirteenths^ or fourteenths'^ Mevenths, or 
Jijieenthsf 35ths, or 47thB? 105ths, or 104th3 ? 8th8^ 
or 5ths ? 13ths, or halves f \ 

5. Which is the higher denomination, one third, or one 
fourth? i, or^^? ^, or ^? i, or i? t,or^? |, 
or A? hori? f,orf? 

6. Which fraction has the greater value, |, or J ? f, or 
V tV^oft^^? ^,or|4? tVofI^? f,or4? f,orJ^? 

7. How many quarters in a hcdff How many 8ths? 
16ths? 32nds? 64ths? 128ths? 

Solution. — Since there are 4 quarters in one unit, in one-7ialf 
of a unit there is one-half of 4 quarters, which is 2 quarters. 
Therefore, in 1 half there are 2 quarters. 

Note. — ^The teacher ahould require the analysis of each question in the following 
exercises. 

8. How many 8ths in a quarter? How many 16th8? 
24ths? 36ths? 20ths? 28ths? 48ths? 44ths? 12ths? 

9. Change J to a series of lower denominations ; as, ^, 
h h Af il> tfj T%*&>/&c. ; change ^ in the same manner; 
change h h h 

10. Which is the greater in value, f , or -j^ ? |, or /^ ? 
ife,ore? ^,or^^? ^r^OT^? ^i^,OT^^? J|,orJ|? 
^,ovj,^? ^^,or^? ti,orM? 

11. Change f to an equivalent fraction of the denomina- 
tion 18ths. 

Solution. — Since in on£ unit there are 18 eighteenths^ in one 
third of a unit there is one-third of 18 eighteenths, which is 6 
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eighteenths, and in 2 thirds of a unit there are 2 times 6 eight- 
eenths, which are 12 eighteenths. 
.Therefore, there are f | in | of a unit 

12. Change J to an equivsdent fraction of the denomina^ 
tion of 27ths; of 24ths; of isths; of 21sts; of 30ths; of 
36ths; of 33rds. 

13. How many tenths are equivalent to | ? How many 
15ths? 20th8? 85ths? 45ths? 50ths? 

14. Reduce ^ to 28ths ; to 49ths ; to 56ths ; to 63rds ; to 
70ths. 

15. Change } and f to equivalent fractions of the de- 
nomination twelfths ; change } and f to 36ths ; to 60ths ; 
to 96ths ; to 84ths ; to 24ths. 

16. Change §f to an equivalent fraction of the denomi- 
jidXion twelfths. 

Solution.'*' — As a twelfth is 3 times greater than a thirty-sixth 
there can be only ouQ-third as many imeJfths as thirty Hsixths ; 

but one-third of 25 is 81. 

8* 
Therefore, in || there are -^. 

17. How many 3rds in -^ ? 

18. How many fifths in /j? 

19. How many 7ths in^-^y ? 

20. How many 8ths in |f ? 

21. Change ^f to an equivalent fraction of the highest 
denomination having an integral number ^of equal parts. 

Analysis.! — 1. 16 is the greatest number that will divide 

** The teacher will find that it Is difflonlt Ibr the scholar to understand the recuon 
of this solu^on unless it is illustrated by Tisible objects. If blocks are not at ^land, 
an apple, potatoe, or turnip, cut into equal portions^ will answor yeiy well 

t Changing a fraction to the highest denominaiion is equiyalent to reducing ft to 
its lowest terms. From the fiict that it is yery confusing to the pupil to tell him 
Ihat, in order to change a fraction from a lotoer to a higher denomination he must 
"^ reduee it to lower tenns^^^ arises much of the difficulty in the reduction of frac- 
tions. The teacher will also perceiye that the reduction of fractions is analagous 
to the reduction of denominate numbers, for as the indiyidual parts of a unit or 
thing are decreased in size or value the number of parts is increased in the same 
ratio. When these distinctions are properly presented, the sulgeGt of fractions will 
be diyested of many of its perplerittoi. 
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both 16 and 32 without a remainder, and, therefore, 32nds can 
De changed to a denomination 16 times greater than 32nds, 
which is halves, 

2. Since halves are 16 times greater than 32nd8, there can be 
hxii'ouid-sixtemth as many haloes as thirty-seconds^ which is one 

half. 

Therefore, in |f there is ^. 

22. In the same manner reduce the following fractions 
\x> iheiT lowest term T ||; ^^\ fy; ^\; i|; A; ^; fy; 

H; A; H; ^j; If- 

23. Change the following fractions to their lowest terms : 
io5 aM>5 if > if> tf I if' Tfy» 

QussTiONS.-— What is cancellation? (ll'T.) What is a common di- 
Tisor of two or more numbers? (^118.) What is the greatest com- 
mon divisor of two or more numbers ? (1 19.) What is a multiple of a 
number? (120.) What is a common multiple of two or more num- 
bers? (121.) What is the least common multiple of two or more 
numbers? (122.) What is a fraction f (123.) What is a common 
fraction? (124.) What is a decimal fraction? (125.) What are the 
terms of a fraction called ? (126.) 

ccssoN vn. 

1. How many Tths in 5^^ ? , 

Solution. — Since in 1 unit there are 7 sevenths, in 6 units 
there are 5 times 7 sevenths, which are 35 seventJis, which with 
3 sevenths added make 38 sevenths. 

Therefore, in 6^ there are V. 

2. How many 5ths in 9f ? in Sf ? in 5f ? in 7 units? 
in 8 units ? in 10 units ? 

3. How many Sths in 6J ? in 12t ? in 5f ? in 9 units? 
' 4. How many 9ths in 5f ? in 6J ? in 7t ? in llf ? 

5. How many 16ths in 3|? 

Analysis* — (1.) Change 3 units to sixteenths. 
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Since there are 16 sixteenth^in one unit^ in S units there afe 
8 times 16 sixteenths^ which are 48 sixteenths, 

(2.) Ctiange | to sixteenths. 

Since there are 16 sixteenth^n one unit, in 1 eighth (A b, unit 
there is one eighth of 16 sixteenths^ which are 2 sixteenths, and 
in 5 eighths of a unit there are 5 times 2 sixteenths^ whidh are 
10 sixteenths. 

(3.) Find the sum of the sixteenths. 

Since in B units there are 48 sixteenths, and in | there are 
10 sixteenths, in both there are the sum of 48 sixteenths and 
10 sixteenths, which are 58 sixteenths. 

Therefore, in 8| there are ff . 

6. How many 15ths in 4| ? in 9f ? in llf ? in 12^ ? 
in 8f ? in 8 units ? in 1 unit ? in 4y^ ? 

7. How many 18ths in 8f ? in 8i ? in llf ? in 5 J ? 
in 12| ? in 25. ? ii^lf ? in 4 units? in ^ of a unit? 

8. How many units in y ? ^ 

Solution. — Since in 8 eighths there is one unit, in 35 eighths 
there are as many imits as 8 eighths are contained times in 35 
eighths, which are 4, with a reniainder of 3 eighths of a unit. 

Therefore, in Y there are 4J. 

9. How many units in ^-? 

in-V? inf? inV? in ^ ? 

10. How many units in ^-? 

in V- ? 

11. How many oranges in f f of an orange ? in ^- ? in 

&i-^ in^? in^-? in-V? 

12. How many Tths of an apple in 3^ apples? in 5^ 
apples ? in 4^ ? in 9if ? in 11^ ? in 6^ ? 

13. How many twelfths of a dollar in $3 J ? in $5| ? in 
$lli ? in %^ ? in $6^ ? in $7f ? in $8 ? in $11 ? 

14. How many halves in J of a dollar ? in $3| ? in 
$11t%? in $12S? in $9^^? in $4^? in $6|? 



in 


V-? 


in 


^? 


in 


¥? 


in 


¥-? 


in 


¥? 


in 


¥? 


in 


¥? 


in 


«? 


in 


¥? 



REDUCTION OF FUACTIONS. 103 

15. How4nany Srds in | of a dollar ? in $^ ? in $-^ ? 
in$8i|? in$6A? in $A? in $11?. in $9 Jf? 

Questions. — What does the denominator of a fraction show? (12'7.) 
What does the numerator show ? (128.) What is a proper fractibn ? 
(129.) What is an improper fraction? (130.) What is a mixed 
number? (131.) What is a simple fraction ? (131., a.) What is a 
complex fraction ? (132.) What is a compound fraction ? (1 33.) Of 
what are fractions indications? (184.) To what does the numerator 
answer in division? (135.) The denominator? (135.) 



LESSON vin. 

REDUCTION OF FRACTIONS. 

14^9. To reduce a frsustion to its lowest terms, or to a 
simple fraction of the highest denomincUion that can be ex- 
pressedJby an integral number of equal parts 

Change |f to its latest terms.* 

MODEL OPERATION. 

48—3 16-f-2 



54-5- 3 18-5- 2 



f Ans. 



(a.) Analysis. — Jf is not expressed in its lowest terms, because 
the numerator and denominator are not prime to each other, 
being divisible by the common factor 3 ; therefore : — 

1. Change || to a denomination 8 times greater than 54ths, 
which is ISths. 

Since ISths are 3 times greater than 54:ths, there can be only 
one third as- many 18ths as 54ths, which is 16 eighteenths. 

-fl is notexpressedjnits lowest terms because both the nume- 
rator and denominator can be divided by the common foctor 2 ; 
therefore : — 

2. Change -fl to a denomination 2 times larger than 18\hSy 
which is ninths, 

*NoTK FOB THs Tbachke.— The teacher should, perhaps, use the expression lowest 
tenos, in order to preyent the use of a long and awkward phrase. 
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Since 9ths are 2 times greater than 18ths, there can be but 
half as many 9ths'as 18ths, which is 8 ninths. 

As there is no factor common to both terms of the fraction }, 
it is, therefore, expressed in its hwest terms. 

(h,) Rule. — (The pupil should be required to write a 

rule for each of the following cases in fractions, to be read 

in the class, or presented to the teacher for inspection.) 



EXAMPLES FOB PBAOTICB. 

56. ^ 62. T^VV 68. m% 

57. H 63. m 69. ,ftfi^ 

58. ^1 64 ftJ 70. mi 

59. ^ . 65. f e , 71. mh 

60. f 66. T^ft^ 72. m 

61. II 67. m 73. Ifll 

Questions. — ^When both the numerator and denominator are in«> 
creased in an eqW ratio, how is the yalae^)f the fraction affected? 
(136., a.) When both are decreased? (186., b.) When the denomi- 
nator alone is increased? (136., c.) When the denominator alone is 
decreased? (186., d) When the numerator alone is increased? 
(186., c.) When the numerator alone is decreased? (186.,/.) How 
Is the denomination of a fraction determined ? (138«) What ia the 
reduction of fractions ? (140.) Wha^ is reduction ascending ? (141.) 
What is reduction descending ? (142.) When is a fraction said to be 
reduced to its lowest terms? (148.) What is the difference between 
an odd and an even number? (107.) (108.) Between prime a&<} 
expressed in its lowest terms ? ( 1 48. ) What is the difference between 
an odd and an even number? (lOT.) (108.) Between prime and 
composite numbers? (109.) (110.) 

LESSON IX. 

1 46. To reduce an improper fraction to an integral oi^ 
mixed number. 

Change ^^ to a mixed number. 

MODEL OPEKATION. 

W=WH-H,=10A.Ans. 



\ 
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Solution. — Since in 17 seventeenths there is one unit, in 178 
seventeenths there are as many units as 17 seventeenths are con- 
tained times in 178 seventeenths, which are 10^. 

Therefore, \^' are equal to 10^. 

74. Reduce Y ^^ ^^ integral number. 

75. Reduce ~^ to an integral or mixed number. 

76. Change HI, il2, i|f, and ^, to integral or mixed 
numbers. 

77. How many whole apples in ^ ? in ^^ ? in ^ ? 

78. How many whole oranges in i^? in^? ia^? 

79. Change Ml, 2il, m^*, and 2^?1H, to integral or 
mixed numbers. 

80. Change HI, H^, 5^^ and Hl£ to integral or 
mixed numbers. 

' QtrESTioNs. — ^Are composite numbers ever prime to each otherf 
(111.) What is the di£ference between prime, and composite factors? 
(112.) (113.) Is unity ever considered as a factor? (Il3., a.) What 
is the difference between an integral number and a fractional num- 
ber? (106.) (123.) What does the parenthesis, or vinculum dendte?- 
(116.) What is the difference between the common and the. great- 
est common divisor of two or more numbers? (118.) (119.) Does a 
multiple of a number contain all the factors of that number? (120.) 
Does the least common multiple of two or more numbers contain 
the highest powers- of all the different factors of the^e numbers ? 
(122.) 



LESSON X. 

14:7« To reduce an integral or mixed nuniber to an 
improper fraction. 

Change 43 J to quarters, or reduce 43| to an improper 
fraction. 
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UODEL OPERATION. 



43+J 

172 « j4 X43_ 172 3 _ 175 
3«4" ~4+4""4 

175 1^. = 11* ans. 
■p • 

Analysis. — Since in one unit there are 4 quarters, in 43 units 
there are 43 times 4 qua/rter8, which are 172 quarters, which 
with 3 quarters added, are 175 quarters. 

Therefore, in 43 J there are ^. 

81. Reduce 39^ to 7thg. 85. Reduce 416 fV to llths. 

82. Reduce 46| to 8th8. 86. Reduce 301 f to 8ths. 

83. Reduce 97a to 6ths. 87. Reduce 507^^ to 26ths. 

84. Reduce ,157^ to. 16ths. " » 

88. Reduce 46f to an improper fraction. 

89. Reduce 387^ to an improper fraction. 

90. Reduce 471^|- to an improper fraction. 

91. Reduce 317^ to an improper fraction. 

92. Reduce. 41 71^^ to an improper fraction. 

93. Reduce 37 1| to an improper fraction. 

94. Reduce 416^5 to an improper fraction. 

Questions. — What is the rule for finding the least common multi- 
ple of two or more numbers when part are factors of the rest? 
Ans. — Cancel the factors, and find the least common multiple of the 
largest number and the other numbers remaining. What is the least 
common multiple of 18, 24, 9, 4, 12, 10, 6, and 6? Ans. — Cancel 
9, 4, 12, 6, and 6, and find the least common multiple of 18, 24, and 
10; for 9 is a factor of IS; 4, 12, Q^are factors of 24; and 6 m a 
factor of 10. 

LESSON XI. 

147. To change an integral or mixed number to a 
given denomination. 
Beduce 5^ to 27ths. 
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MODEL OPERATION. 

27 twenty-sevenths. 

135 " «« 

12 « « 

Analysis. -:-l. Change 5 units to 27th8. 

Since in one unit there are 27 twenty sevenths^ in 5 units there 
are 5 times 27 twenty-sevenths^ which are 135 twenty-aeventha. 

2. Change-^ of a unit to 27ths. • 

Since in orie unit there are 27 twenty-sevenths^ in one ninth 
of a unit there is one ninth of 27 twenty-sefoenths^ which is 8 
lAJoenty -sevenths ; and in 4 ninths there are 4 times 8 twenty-seo- 
enthSy which are 12 twenty-sevenths^ which added to 135 twen- 
ty-sevenths make 147 twenty -s&toenths. 

Therefore, in 5f there are ^^, 

95. Reduce 33| to 27ths. j 101. Reduce ^^^ to 98ths. 

96. Reduce 15^ to 21sts. 

97. Reduce 11 f^ to lOSths. 

98. Reduce 437 to 11 ths. 

99. Reduce 434§ to 603rds. 
100. Reduce 4137 to 986ths. 



102. Reduce 104 to 1104ths. 

103. Reduce 307f I to340ths. 

104. Reduce 37| to 63rds. 

105. Reduce 4173^to450ths. 

106. Reduce 417|^to450thso 

107. How many 232nds in ^ of an apple ? 

108. How many 2800th3 in yf ^ of an orange ? 

109. How niany 121sts in ^^1 

110. How many 36ths in ^ of a peach? 

111. How many 7533rd8 m 417f ? 

112. How many 588ths in 217^ ? 

113. How many 16ths in 14 J lemons? 

114. How many 28ths in 63^ melons? 
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QcESTiOKS. — ^What is said of a fraction when no number will di- 
Tide both the numerator and denominator without a remainder? 
(^143. ) What is said of, a fraction when the numerator and denomi- 
nator are prime to each other? (143.) What is reduction ascend- 
ing? (141.) What is reduction despending ? (142.) Is reducing a 
fraction to its lowest terms reduction ascending- or descending? 
Which is the higher denomination, 5tbs, or Vths? 9ths or ISths? 
Which is of the higher denomination, f) or •^? What is a simple 
fraction? (181., a.) When the mufeerator and denominator have a 
common factor, can the fraction be changed to a higher denomina- 
tion? In reduction ascending, do we multiply, or divide the terms 
of the fraction? In reduction descending? Are 8ths greater, or 
less than 7ib8? 

LESSON XII. 

149. ADDITION OF FRACTIONS. 

1 SO. Fractions are said to have a common denominator 
when they are of the same denomination. 

MENTAL EXERCISES. 

1. What IS the sum of I, J, i, I, and I ? 

2. What is the sum of I, ^, V> V> and f ? ' 

3. Add together ^, ^, t^, and ^. 

4. What is the sum of f and f ? 

Analysis. — 1. Change the fractions to the same denomina- 
tion. 

As 4ths can not he added to 5ths, change hoth to the same 
denomination. For convenience, change them to 20ths, as 20 is 
the least numher that can he divided hj hoth 4 and 6 without 
a remainder. J equals ^, and f equals ^. 

2. Find the sum. 

« 

The sum of |4 and U, is |J, equal to l^J. 
Therefore, the sum of J and |, is 1^. 
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6. Add together f and f ; | and f ; | and J ; f and J. 

6. Add together 1 and j ; 3 and f .; j and J ; 5f and 4. 

7. What is the sum of f of an apple, 2J apples, 1 apple, 
and 5| apples ? . • 

8. What is the sum of 5 J peaches, llf peaches, and 3 
peaches ? 

LESSON xni. 
What is the sum of J, -jA^, ^^, f , and | ? 

MODEL OPERATION. 

2)4, 12, 10, 9, 5. f =135 ISOtha. 



2)2, 


6, 


Of «/, d. 


3)1, 


3,- 


0, «/, 0> 


5)1, 


1, 


0, Of o» 



A= 75 
T»j=162 
f =100 
1=108 

^ 580 






=3AV»=8f 



1, 1, 1, 8, 1. 180 

2X2X3X5X3=180. 

Analysis. — The least CQmmon multiple of the denominators 
of several fractions indicates the most convenient denomination 
to which they can all be reduced * ; therefore, 

1. (a.) Find the least cotnmon multiple, of the denominators, 
4, 12, 10, "9, and 5, which is 180. 

2. (ft.) Change the fractions J, -j%, -j^, |, and §, to equivalent 
fractions of the denomination 180ths ; J equals ^ ; ^ equals 
iVff ; 1^ equals -fH ; f equals jf J ; and § equals JSJ. 

3. Find the sum total 

The sum of |i|, f A, |||, |5J, and i^, is fU, equal to 3^*A, 
equal-to 3 J. 

Therefore, the sum of f, y^tt, t$j, J, and f, is 3f . 

*NoTE. — Since the denominatOTB of seyeral fractions must be the divisors of the 
nvimber indicating the denomination, it is evident that the least commofn multiple 
a# the denaminators indicates the highecit denominatioii to which they can all be 
xtfduced, each hAving an integral number of equal parts. 
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115. f+|^-hf=what? 

116. f+|+f=what? 

117. 4-Hf+J+|=what? 

118. 5-f-f+4f+^=what? 

119. 5+^+^+^= what? 

120. f+i^+8+3^=what? 

121. |+Jf+7J+4ftr=wliat? 



122. ^+^-l-f+f=what? 

123. 4-h.y+Af-+f=what? 

124. 5+t+/j-f-A=:what? 

125. ^+|+3ft.-)-^=What? 

126. ll+|4-J+f=what? 

127. 34H-|+T^-l-^=what? 

128. 3fr+A-^A+#r=what? 



Questions. — What is a common fraction ? (124.) What is a deci- 
mal fraction? (126.) What are the terms of a fraction? (126.) 
What does the denominator of a fraction show? (127.) What does 
the numerator show? (128.) What is a proper fraction? (129.) 
An improper fraction? (130. J A mixed number? (131.) A simple 
fraction? (131., a.) A complex fraction? (132.) A compound 
fraction? (133.) 

LESSON XIV. 

PRACTICAL EXAMPLES IN REDUCTION AND ADDITION OF 

FRACTIONS. 

A man bought a horse fo^ $73|, a carriage for $97|, a 
set of harness for $37^j ; what was the cost of the whole ? 

MODEL OPERATION. 

$73 I = 73^1, cost of horse. 
97 ^l = 97f I, ^ carriage. 
37x«5= ^7^f, « harness. 

207|f =$208Jf, total cost. • 

Analysis. — 1. Reduce the several fractions to others of a com- 
mon denomination. 

$73^=73^; $974=971^; $37i%=37i|. 

2. Find the sum total. 

The sum of $73 Jf, $97f J, and S37^, is $207U. $U equals 
$1 M^ which added to $207 make $2081^. 

Therefore, if a man hought a horse for $73}, a carriage, &c. 
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129. A merchant purchased 4 pieces of silk ; the first 
contained 37f yds., the second 43^j^ yds., the third 27^ yds., 
and the fourth 38^ yds. ; how many yards did all the pieces 
contain ? 

130. If a book cost 12^ cts., a slate 10| cts., a pencil K 
of a cent, and a sponge 5 cts.; how much did they all cost? 

131. A butcher bought, at one time, 129^ lbs. of beef; at 
another, 439^ lbs. ; at another, 372 lbs. ; and, at another, 
473^ lbs. ; how many pounds did he purchase in all ? 

132. A boy spent i^ of a dollar for a geography, $^ for 
a spelling-book, and $^^ for a slate ; how much did he spend 
for all? 

133. If I have ^ of a pound of sugar in one paper, -^ 
lbs. in another, 3 lbs. in another, and 2f lbs. in another; how 
many 385ths of a pound have I in all ? 

134. I have three strings ; the first is 2} inches long, the 
second is 2^ inches long, and the third is | of an inch long ; 
how many twelfths of an inch are there in the three strings? 

135. I have three apples ; the 1st weighs 5§ oz., the 2nd 
11| oz., and the 3rd 12f oz..; how many 72nds of an ounce 
do the three apples weigh ? 

136. What is the size of the largest equal pieces into 
which ^, I, and J of a pear can be cut ? How many pieces 
in each part ? How many pieces in all the parts ? 

137. What is the size of the largest equal pieces into 
which }, |, and f of an orange, can be divided? How 
many pieces in all the parts ?' 

138. Reduce ^, 4 J, ^, 37 J, to equivalent fractions having 
a common denominator. 

139. What is the ^e of the largest pieces that can be 

made from ^^ of an apple, each piece to be of equal 

size ? How many pieces will there be ? 

6 
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Qunnovs.—- What do firactions indicBte f (1 84.) Which tenn of a 
fraction answers to the dividend? (1S6.) Which to the divisor? 
(185.) What, then, is the meaning of ^^ ? Ans.— 18-«-4. What is 
the meaning of y* ? Ans. — 6 -4- 11. In what other way can 15-T-8 
pe expressed? Ans. — y. What is the value of a fractional ex- 
pression ? AKs. — The number of times the denominator is contained 
in the numerator. What is the value of an expression of unper- 
formed diiiaon ; as, 18 -i-C ? Ans. — ITte number of times the divisor 
is contained in the dividend. Give the fractional forms of the fol- 
lowing expressions:— 8-^4; 4-*-8; 9-^8; 18-rll ; 6-=-27; 9-rl6; 
9^8; 28-r87. 



LESSON XY. 

1«1. SUBTRACTION OP FRACTIONS. 
From \% take ^^. 

MODEL OPEBATION. 

(a.) {h.) 

^16,12 H=^d ^3^1is» minuend. 

A=28 " subtrahend. 

2)8, 6 ^^ _ 

Wy remainder, or difference. 

4, 3 

2X2X4X8=48, 1, c. mult 

Analysis. — ^1. (a.) For conyenience find'' the least common 
multiple of the denominators, 16 and 12, which is 48. 

2. (&.) Change \^ and ^ to equivalent fractions having the 
denomination of 48ths, and subtract. 

Since twelfths can not be subtracted fix)m sixteenths^ change 
both 16ths and 12ths to 48ths; -ff=S9 48ths; i\=28 48ths ; 
and 15 — II leaves a remainder of }|. 

Therefore, the difference between |} and -^ is f}. 



8TJBTRJLCTION OF FRACTIONS. 113 



140. From ^^iake--^. 

141. From \i take -j^. 

142. From \l take J. 

143. From {^ take %. 

144. From t^ take JJ. 

145. From Af take }. 



146. ^ — i^yrrhow many? 

147. f — j=how many ? 

148. ff-4S=liowmany? 

149. ^ — '-^=110^ msLTij? 

150. -^^j- — ^= how many? 

151. ♦3J—^= how many? 



QuESTiOKS. — If the divisor is less than the dividend, is the value of the 
expression greater, or less, than a nnit ? Ans. — Greater, If the divisor 
is greater than the dividend, :is the value greater, or less, than a 
unit? Ans. — Less. If the numerator is greater than the denomi- 
nator, is the value of the expression greater, or less, than a unit ? 
(130.) If the denominator is greater than the numerator, is the 
value of the expression greater, or less, than a unit? (129.) If both 
numerator -and denominator be increased in an equal ratio, how is 
the value of the fraction affected? (186., a.) 

l^SSON XTI. 

(a.) (J.) (c.) (rf.) («.) 

From 13 14 15|=15f 13|=13JJ 47T«r 

Take 3^' 9ft 6|= 6f 12f=12§J 13 



Rem. 9f ift 9| U 34A 

Analysis. — (a.) As ^ can not be taken from no ieoenthSy take 
1 unit from 13 units, which is equal to 7 sevenths ; 4 sevenths 
from 7 sevenths leave 8 sevenths, which write in the remain- 
der ; 3 units from 12 units leave 9 units. 

Therefore, 3f 'taken from 13 leave 9f. 

(d.) 13| equals 13|f, and 12|=12f5. 

Since 25 30ths can not be taken from 24 SOths, take one unit 
from the 13 units ; one unit is equal to 30 3v)ths ; 30 30ths and 
24 30ths equal 54 30ths ; and 25 3i)Jhs from 54 SOths leave 29 
SOths, which write in the remainder; 12 units from 12 units 
leave no units. 

Therefore, 12| taken from 13f leave ||. 

* NoTS.— Reduce mixed numbers to improper tractioiuk 



114 FBACTIQNS. 



EXAMPLES FOR PRACJTICB. 

152. 46f— 2^=how many? 157. 25— 14|=how many? 

153. 37^ — 6f=howmany? 158. 37f — 16=howmany? 

154. 14fif — 5J=how many? 159. 36^^^ — ^= how many? 

155. 11 — 3f=howmany? 160. 49^^ — |^=howmany? 

156. 37— 16f =how many ? 161. 55^^— 3^=howmany? 

162. 57— 3|+A=howniaiiy? 

163. 14^ — 6f+^=howmany? 

164. 5^ — 3f+4f^howmany? 

165. 37t— 5f+8f=howmany? 

166. 42^ft — 4^-l-3f=how.many? 
"» 167. 67^ft-rl5f+H=liowmany? 

168. 147|— «6|H-3^=howmany? 

169. 387^^^— f^5+HF=how many? 

170. 467:ft— 34|f^+2||f=how many? , 

171. 8347^5— 41Ht+ 6 A¥7=liow many? 

LESSON XVII. 

1S3« To add any two fractions, or find their difference, 
when each has a unit for its numerator. 
What is the sum of J and ^^ ? 

MODEL OPERATIONS. 

(«.) 

Sum of denominators 5+7=12 * 
Product of " 5x7=35 

What is the difference between J and ]^ ? 

(6-) 

Difference of denominators 7 — 5= 2 . 
Product of « 7X5=35 

Analysis. — (a.) 4=5^ ; T=^y 5 ^^^ t^e sum of ij"'^ and j^ is 



12 

3 5- 
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(5.) J=^; 7=^; and the diflference between ^ and i^ is 

A- 

Hence the following rules : — 

I. To add two fractions having units for their numera- 
tors : — '• Write the sum of the denominators over their prO' 
dvM, 

n. To find the difference between two fractions having 
units for numerators : — Write the difference of the denomt^ 
nators over their product, 

•EXEBCISES FOB PBACTICE. 

What is the value of each of the following expressions ? 

172. \+\. 180. i— 12. 

173. tVH-^. 181. xir+aV- 

174. t^+tV. 182. ^r— 5^7. 

175. ^+-h. 183. :5V+Av 

176. \—\- 184- ^r— rfff- 

177. J— i. 185. 5V+T!Hf 

178. \ — \. 186. ^Ii — fffj. 

179. -^5— A- 187. i+,l5. 

Questions. — K both numerator and denominator be decreased in 
an equal ratio, how is the value of the fraction affected? (136., 6.) 
If the denominator alone is increased in any ratio, how is the value 
of the fraction affected? (136., c.) If the denominator alone is de- 
creased in any ratio, how is the value of the fraction affected ? (1 36., J.) 
If the numerator alone is increased in any ratio, how is the value of 
the fraction affected ? (186., «.) If the numerator alone is decreased 
in any ratio, how is the value of the fraction affected? (136.,/.) 
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LESION XTm. 

PRACTICAL EXAMPLES IN ADDITION AND SUBTRACTION 

OF FRACTIONS.* 

188. A maja bought a horse for $39-^, and sold it for 
$146; what was his profit? 

18^. John bought 371^ lbs. of butter, and then sold U7f 
lbs- ; how many pounds had he left ? 

190. A man bought at one time 84^ bbls. of flour, at 
another 47-^ bbls., and at another 44^ bbls. ; how many 
barrels did he buy in all ? 

191. I sold one lot of books for $43.75§, another lot for 
$37.62^, and another for $38.27| ; how much do my books 
amount to ? 

192. If I have $437|, and pay out $341^, how much 
have I left? 

193. 11 horses are worth $1501^; 41 cows are worth 
$923^ ; how many dollars are the horses worth more than 
the cows ? 

194. A drover bought a yoke of oxen for $89fV) and 
paid $14 J for pasture ; he afterwards sold them for $89^ ; 
did he gain, or lose, and how much ? 

195. A merchant bought 37 bales of cloth for $347|, 
and 48 bales for $402^^ ; he then sold the whole for $1000 j 
how much did he gain ? 

196. A merchant bought 37^ barrels of flour for $157-^,* 
and 143^ barrels for $597^ ; how many barrels did he 
buy, and how much did they cost him ? 

197. A gentleman owns a farm worth $3397, and a store 
^ worth $141 3.47 1 ; how much more is the farm worth than 

the store ? 

*NoTx.— The analysiB is the same as in the simple rales. 
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QuKSTioNS. — ^How is the denomination of a fraction determined? 
(188.) Upon what does the value of a fraction of any denomination 
depend? (139.) What is the' reduction of fractions? (140.) What 
is reduction ascending ? (141.) - What is reduction descending ? 
(142.) When are fractions sud to be expressed in their lowest 
terms? (143.) What is the difference between a common multiple 
and the least common multiple of two or more ^umben? (121.) (122.) 

LESSON XIX. 

198. A gentleman^gdve for a house and lot $7384, and 
• for a cotton factory $9503.13^}^; how much more did the 

factory cost ihan the house and lot ? 

199. A man valued a fectoiy at $9410.30, and a farm at 
$8964.37f ; what is the diflference of their values? 

200. A merchant had 1987 yds. of cloth, and sold 847^ 
yds. of it ; how many yards had he remaining ? 

201. A speculator sold a quantity of flour for 37897, and, 
by so doing, gained $332.463^ ; what did it cost him ? 

202. A man sold an estate for $9873, and gained $3896.- 
46^ ; how much did the estate cost him ? 

203. A man sold an estate for $9873, and, by so doing, 
lost $3896.46^ ; how much did the estate cost him? 

204. A gentleman having $57897 fj gave his eldest son 
$26805^^; how much had he remaining? 

205. Joseph had $47}, and Weston as many lacking 
$8fV; how many dollars had Weston? ^ 

206. The sum of two numbers is 341 72|; one of them 
is 2417f ; what is the other? 

207. If I have in different banks $141^, $467j, $417t1^, 
and $348^, how many dollars have I in all the banks ? 

208. If 1 sell 3 horses for $430^^, 3 c6ws for $324f , 
and $5 sheep for $223^, for how many dollars do I sell 
them all ? 
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Questions. — ^What is a fraction? (124.) What is tlie difTerence 
between 'a common fraction and a decimal fraction? (124.) (125.) 
What is the difference between the uses of the numerator and those of 
the denominator? (12'7.)(12&.) Are decimal fractious everused in con- 
nection with common fractions? (124.*) Are they written differ- 
ently ? (124.*) Are decimal fractions usually written with a denomi- 
nator? (126.) What determines the denomination of a common and 
a decimal fraction? (1S8.) What is a rule in Arithmetic? (12.) 
Write, on the blackboard, a rule for the reduction of a fraction to its 
lowest terms. (144., b.) Write a rule for the reduction of an im- 
proper fraction to an integral or a mixed number. (145.) 



LESSON XX. 

209. A fiumer bought 3 loads of hay ; the first contained 
1473^ lbs., the second 1834| lbs., and the third 2171-^ lbs.; 
how many pounds in the three loads ? 

210. The same farmer afterward sold 3479/j- lbs. ; how 
many had he remaining ? 

211. James Smith had two lots of wild land; the first 
contained 387^^ acres, the second 417^ acres; he sold 
521 f acres; how many acres had he remaining? 

212. A lumber merchant bouglit 4347f feet of pine lupa- 
ber; he then sold 2417^^ feet, and afterward bought 3874^ 
feet ; how many feet had he then ? 

213. The hind-quarters of an ox weighed 375f lbs. each ; 
the two fore-quarters weighed ^621 1 ; the hide and tallow 
weighed 112^ lbs.; what was the entire weight? 

214. There are two numbers whose difference is 8764f ; 
the greater number is 15287^^ ; what is the less ? 

215. What number is that, which, if taken from 3794f, 
will leave S65^? 

' 216. The subtrahend is 3417^^, the difference is 9137/i ; 
^hat is the minuend ? 
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Questions. — ^Write oto the blackboard a rule for the reduction of 
an integral number to a given denomination. (147.) Ans. — Multi- 
ply the number of eqxtal parts of the given denomincUion in one unit 
by the integral number^ and the product toill be the nmnerator of a 
fractwn of the denomination required. What is the rule for the re- 
duction of a fraction to a given denomination ? Ans. — Divide the 
number of equal parts of the given denomination in one unit by the 
denominator of the fraction, and multiply the quotient by the nume- 
rator, and the product mil be the numerator of a fraction of the de- 
nomination required. Write a rule for the reduction of a mixed 
number to a given denomination. (147.) What is the addition of 
fractions? When is a fractfon said to have a common denominator? 
(149.) What is the subtraction of fractions? 

LESSON XXI. 

217. The sum of two numbers is UOS^ ; the less is 
216-j^: what is the greater? 

218. The minuend is 4183, the difference is 421^ ; what 
is the subtrahend ? 

219. The minuend is 4 million and S'seventeenthsythe differ- 
^ce is 3 million and 5 thirteenths; what is the subtrahend? 

220. A man pays $300 for 100 sheep, $953 for a yoke 
of bxen, $60^ for a horse, and $124^^ for a buggy; how 
much do they all cost? 

221. A man bought a barrel of sugar for $30, 25 yards 
of broadcloth for $53^, two barrels of molasses for $47h} ; 
in return for these he gave 100 bushels of oats worth $651*^^, 
a colt worth $40^y, and the balance in money ; how much 
money did he pay ? 

222. A flour merchant, having 700 bbls. of flour on hand, 
sold 371^ bbls. to one man, and 142jY hbls. to another; 
how many barrels had he left ? 

22^. What is the sum of 137 J^ and 46^ ? i 

224. What .is the sum of 46,^ ^^ 37xV? 
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» 

225. What is the difference between 88^ and 22^? 

226. What is the difference between 37 Jj and 24yV ? 

227. Give the sum and the difference of 43| and 29 J. 

228. Give the sum and the difference of 38^ and 32^*^. 

229. What is the amount of the sum and the difference of 

Questions. — ^What are the rules for adding and subtracting frac- 
tions which have units for their numerators ? (151.) What is a unit ? 
(1.) What is the difference between abstract and concrete num- 
bers? (3.) (4.^ What is the difference between simple and complex 
problems? (S,) (9.) What is an analytical step ? C^^O Illustrate 
the definition of a rule. (12.) Illustrate on the blackboard the 
definition of a sign. (13.) What is the answer called in Addition? 
(30.; In Subtraction? (42.; In MultipUcation? (49.; In Divis- 
ion? (67.; 

LESSON XXH. 

1«3, MtJLTIPLICATION AND DIVISION OF 

FRACTIONS. 

• 1341. To multiply a fraction by an integral number, 
(a.) What is the product of f multiplied by 4 ? 
(h.) What is the product of f multiplied by 4? 

MODEL OPEBATIONS. 

(6.) |x4=i^=^,=3i, Ans. " 

Analysis. — (a.) Decreasing the denominator of a fraction in 
any ratio, increases the value of the fraction in the same ratio.* 

If, then, the denominator of | be divided by 4, the result, 
^, will be 4 times greater than |. 

Therefore, J multiplied by 4 equals 1^. 

*NoTS.— %nce the denominator is a diyiaor, deereasii^ it in any xatiamiut in- 
GNMe the quottont In the HyBM latlo. 
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(h.) 4: times 4:J(fths are IQJi/ths^ equal to 8^ 
Therefore, $ multiplied by 4 equals 8(. 
Hence the 

Rule. — ^I. JDimde the denominator of the fraction by the 
integral number ^ when it can he done without a remainder ; 
if this is not possible, multiply the numerator, and write the 
result over the denominator. 

II. Cancel common factors, and multiply as in canceHa- 
tion. 

EXAMPLES FOB PRACTICE. 



230. ^x4=howmany? 

231. ^X16= « 

232. ^X83= « 

233. i\ft?x21=: « 

234. fff x32= " 

235. i^x42= « 



236. *jx46=howmany? 

237. ijx28= « 

238. |fxi2= « 

239. ^X72= " 

240. ,-^7^21= « 

241. 1^X25= <* 



Questions. — ^How is addition proved? (36.,/.) Subtraction? 
(44., t.) Multiplication? (53., n.) Division? (66., t.) What is the 
difference between addition and multiplication? (81.) (46.) Between 
subtraction and division? (39.) (54.) How does addition differ from 
multiplication? Ans. — In additiony the numbers to be added are 
usually different quafUitieSy while in multiplication they are the same, 
or equal quantities; thus, 8+8+7=18, 8+8+3+3+8=15, are 
examples in addition ; but the latter can be contracted by midtiplieor 
tion; asy 8X5=16. In multiplication, are the numbers to be added 
or repeated always the same in each example? Ans. — 2%ey are. 
In multiplication, what does the multiplier show? (48.) To what 
does the product in multiplication correspond in addition ? Ans. — To 
the sum. Has the multiplier any corresponding tertn in addition? 
Ahs. — It has none. 

LESSOK xxm. 
PRACTICAL EXAMPLES. 
What will 37f lbs. of sugar cost, at 11 cts. per pound? 
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MODEL OPERATION* 



371 IbB. 
llcte. 



407 « 

¥= H 



$410J, Ans. 

Analysis. — 1. If 1 pound of sugar cost 11 cts., 87 pounds 
will cost 37 times^ll cts., which are 407 cts. 

2. If 1 pound of sugar costs 11 cts., f of a pound will cost 
J of 11 cts.,* which are y, equal to 3f cts., which, added to 407 
cts., make 41 Of cts., equal to S4.10|. 

Therefore, 87$ lbs. of sugar will cost $4.10f, if 1 pound cost 
11 cts. 

242. What will 463f bushels of wheat cost, at 125 cts. 
per bushel ? at $1.85 per bushel ? 

243. What will be the cost of 472 hats, at $3.42f apiece? 

244. What will 3412/r yds. of doth cost, at 50 cts. per 
yard? 

245. What will a firkin of butter, containing 90^ pounds 
cost, at 25 J cts. per pound ? 

246. What will 341 oranges cost, at H cts. apiece? 

247. What will 17 J pounds of flour cost, at 2 cts. per 
pound ? 

248. If the interest on one dollar for one year is 6f of a 
cent, what will be the' interest on a note of $572 ? 

249. If the interest on one dollar for one month is | of 

* NoTi.— J of 11 ]0 equivalent ix>^ times 11, evil times ^; for q^ has the same 
rignJflcation as times, and is used when the multiplier is a fractional number. ^ 
of 11 iM equiTalent to ^ of B times 11. 3 times 11 are 88, and 1 ninth of 83 is 



ADDITION, SUBTRACTION AND MULTIPLICATION. 123 

a cent, what will be the interest on $537 for 12 months, or 
one year ? * 

250. If the interest on one dollar for one month is J-f of 
a cent, what is the interest on $378 for 3 years ? 

Questions. — How does division differ from subtraction ? Ans. — 
In division the divisor is taken from the dividend cut many times as 
there are units in the quotient^ and in sidftraction th^ svhtrahend is 
taken from the minuend o^ily once. "Which are the corresponding 
terms ? Ans. — The dividend corresponds to the minvsnd; ihe divisor ^ 
to the svhtrahend; the remainder in division^ to the remainder in sub- 
traction; and the quotient^ to unity, which, through not expressed, in- 
dicates the number of times the subtrahend is taken from the minu- 
end, - "* 



LESSON XXIV. 

EXAMPLES m ADDITION, SUBTRACTION AND MULTIPLI- 
CATION OF FRACTIONS. 

251. I bought, at different times, 36 lbs. of sugar at 6f 
cts. per pound, 47 lbs. of tea at 97 J cts. per pound, 48} 
lbs. of rice at 6 cts. per pound ; what was the entire cost 
of the articles f 

MODEL OPERATION. 

(a.) (b.) (c.) {d.) 

361bs. 97f cte. 48flbs. $2.29+Ci=A-) 

6|cts. 47 lbs. 6 cts. 45:87+ (J=J»^.) 

216 « 679 cte. 288 «• 2.92 + (^=yV) 
H^=1H'^ 388^" ^^=^^^ ^^^^^^, ^^^^,^ 

$2.29i 4559, « $2.92i . 

* 

'$45.87i 
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Analysis.— (a.) Find the cost of the sugar. 
(5.) Find the cost of the tea. 
(e.) Find the cost of ihe rice. 
Id,) Find the total cost ^ 

252. The interest on one dollar for one day is f^ of a 
cent ; wl\at is the interest for the same time on $347 ? 

253. The interest on one dollar for one day is -^^ of a 
cent ; how much is the interest on one dollar for 30 days, 
or one month? 

254. The interest on one dollar for one day is -j^ of a 
cent ; how much is the interest on one dollar for 1 2 months, 
or one year ? 

255. The interest on one dollar for ou.e day is -^^ of a 
cent ; how much is the interest on one dollar for 3 years ? 

256. The ^interest on one dollar for one day is -A. of a 
cent ; how much is the interest on one dollar for 2 years 
and 5 months? 

257. If the interest on one dollar for one day is f of a 
cent, what is the interest on one dollar for 3 years 4 months 
2 days? , . 

258. I bought 347 yds. of linen at 63-j^ cts. per yard ; 
how much did it cost ? 

259. I bought 4 barrels of cider, each barrel codtaining x 
30^ gallons, and I gave 12 cts. per gallon ; how much did 
it cost ? 

260. I bought 13 lbs. 4 oz. of gold dust at tl^ per 
ounce ; how much did it cost ? 

Questions. — Show on the blackboard how the example SX^= 24, 
may be performed by addition. Show how the example 24-r8=t:8, 
can be performed by subtraction. What doiBS the quotient show ? 
Ans. — ffow many subtractions can he made. Can every example in 
division be performed by subtraction ? Ans. — It can. Can every 
example in multiplication'be performed by addition? Ans. — It can. 
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How many ^imary rules are there? Asis. — TkreCj — notation and 
numeration^ addition^ and sitbiraction. 



LESSON XXV. 

261. I bought a gold chain weighing 2 oz. 18 pwt, at 
.09 1 per grain ; what was its cost? 

262. I bought a garnet weighing 16 pwt, at 13| cts. per 
grain ; what did it cost ? 

263. A man bought 13 diamond rings, each weighiqg 11 
pwts., at l£. 13s. 5/^d. per pwt ; what was the cost? 

264. A man bought 11 cwt 3 qr. 21 lbs. of hay; 4 cwt. 
4 qr, 17 lbs. became worthless ; he sold the remainder at 
2f cts. per pound ; how much did he receive for it? 

265. From a hogshead of sugar weighing 9 cwt 1 qr. 
13f lbs., I sold 3 cwt. 3 qr. 12^ lbs. ; how much was, the 
remainder worth at 7 cts. per pound ? 

266. A merchant bought 13 firkins of butter, each con- 
taining 97^ pounds, and sold 647 1 pounds ; how much re- 
mained unsold ? 

267. Mr. David Hur^ bought two hogsheads of molasses; 
the first contained 44^ gallons, the second 51f gallons ; how 
much did he receive for it at $0.36 per gallon ? 

268. Mr. S. J. Brundige had a piece of cloth measuring 
24 J J yds. ; he sold 13 J yards ; what will the remainder be 
worth at $1.42 per yard? 

269. A man, on settling with his butcher, finds that he is 
charged with 156} lbs. of veal, at 11 cts. per pound, and 37 
lbs. of beef, at 14§ cts. per. pound; how much does he owe 
him ? 

270. Mr. Otis Lyon bought 4783 feet of boards, at 2^d. 
per foot; in payment, he sold 15 doz. j&uit cans, at Is. 6|d. 
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apiece, and paid the balance in cash ; how much cash did 
he pay ? 

271. What will 341} bushels of flax-seed cost, at a half- 
sovereign per bushel ? 

272. What will 478| lbs. of tea cost, at 3 half-crowns per 
pound ? 

273. What will 387 pounds of lead cost, at 64d. per 
pound? 

274. Two men start from the same place, and travel in 
^opposite directions : the first travels at the rate of 17 m. 2 
fur. 1 6 rds. 3 yds. 1 ft. per day ; the second travels -at the 
rate of 23 mi. 7 fur. 9 rds. per day : how far will they be 
apart at the en.d of 15^ days ? 

Questions. — What is notation? (17.) What notation is used in 
Arithmetical operations? (19.) What is the difference between the 
simple and the local value of a figure? (20.) (21.) What is the dif- 
ference between reading numbers, and numeration ? (24.) (23. ) Has 
the cipher any value ? (22.) How are the periods usually separated, 
in writing numbers? (27., a.) What is the sign of equality? (33.) 
The dollar sign? (84.) The sign of Subtraction ? (43.) Of Multipli- 
cation? (61.) ^ Of Division? (62.) ^ 

LESSON XXVI. 

1 SS. To divide a fractional by an integral number, 
(a.) Divide V by 7. 
(b,) Divide I by 7. 

MODEL OPERATIONS. 

. V U .7 14-4-7 2 . 
(«.)y-7=_^=^An8. 

(h.) ^^7=JL=^,An8. 
^ ^ 9 9X4 63* 

Analysis. — (a.) 1 aeoenth of 14 ninths is 2 ninths. 
Therefore, ^ divided by 7 equals |. 
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■ (5.) Increasing the denominator of a fraction in any ratio, 
decreases the value of the fraction in the same ratio.* 

If, then, the denominator of f be multiplied by 7, the result, 
/j, will be 9 times less than J. 

Therefore, J-r7 equals ^^ ; or, | of J is /,t. 

Rule.— Z>ii;t(fo the numerator of ihefrcLction hy the inte' 
grcd number^ if it can he done vnthout a remainder ; if not, 
mvUiply the denominator hy the integral number and write the 
product under the numerator. 

EXAMPLES FOB FRACXICE. 



275. ^-s-7=how many? 

276. ^-^14=howmany? 

277. JJ-^16=howmany? 
t278. lfi-5-17=howmany? 

279. f}-=-16=howmany? 



280. 6J-^3=liowmany? 

281. 9f-^4=how many? 

282. J^^12=howmany? 

283. |f-v-8=howmany? 
2B4. T^-T-12=howmany? 



QiTESTiONS. — What are the terms in addition? (80.) In subtrac- 
tion? (40.) (41.) (42.) In multipUcation ? (47.) (48.) (49.) Which 
are called factors ? (60.) What are the terms used in division ? (66.) 
(66.) (67.) (61.) Express (on the blackboard) 23 in the Roman nota- 
tion. (18., a.) Express 78 in the same manner; 86; 37; 23; 46; 
82; 21; 11; 8; 826; 812000. How many characters in the Arabic 
notation? (19.) What is the largest number that can be expressed 
by the digits 7 and 2 ? What is the smallest ? 

LESSON XXYIL 

ltS6« To divide a mixed number by an integral num- 
ber. 

Divide 86^% by 4. 

NoTKS roB THi TxAOHXR. — ^*Sinoe the denominator is a diyisor, increasing itin 
any ratio must decreaee the quotient in the same ratio. 

t The expression *' |. divided hy 7 '' is eqmyalent to -j|. of 4. hut is not identical 
^th it The latter ocHnprehends an operation in multiplication, the former an 
operation in difision. They are often «sed as synonymons ; hui their diflEJerence 
should he explained to the pupil, to prevent confhsion. 

tCSiange the mixed numhers to improper fractions. 



( 



128 FBAOTIO^. 

MOPEL OPEBATION. 

4)86A 



Analysis.— 4 is contained in 8 tens, 2 tens' time» which are 
to be written in the place of tens. 

4 is contained in 6 units once, with a remainder of 2 units; 
write 1 in the place of units, and add the 2 units to the 16ths 
of a unit 

In 1 unit there are 16 ikEUemfkiy and in 2 units there are 2 
times 16 sixteenths, ^which are 82 sixteenths, which, with 5 six- 
teenths added, are 8Y sixteenths. 

As 37 sixteenths can not he divided into 4 equal parts without 
a remainder, change the sixteenths to a denomination one-fowiik 
as great as sixteenths, which is sixty-fourths. 

Since sixty-fourths are one-fourth as great as sixteenths, then 
f} are one-fourth as much as fj. 

Therefore, 4 is contained in 86^^ 21 }J times. 

285. Divide 41 6| by 9, by 8, by 7, by 6. 

286. Divide 347^^ by 5, by 6, by 3, by 12. 

287. Divide 241} by 6, by 8, by 5, by 9. 

288. Divide 4134f by 15, by 86, by 25, by 84. 

Questions. — How is Addition proved? (86.,/) Subtraction? 
(44., «.) MultipUcation ? (63., w.) Division? (66., t.) What i^ 
the difference between U. S. money and English money? (68.) (82., a.) 
What are the U. S. gold coins? (69,, a.) The English? (82., c.) 
What are the U. S. silver coins? (69., 6.) The English? (82., <i) 
What is the difference between a pound English money, and a pound 
Troy weight? (82., c.) (84.) What is a knot ? (90., <r.) What is the 
difference in the use of Troy and of Avoirdupois weight? (84.) (86.) 
By which would you weigh hay? Flour? Pork? Gold? Ice? 
Jewels? Goal at the mines? Coffee? Tea? Goods at the Custom 
House? Silver? When are medicines weighed by Avoirdupois? 
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When by ApotHlcaries^ ? Is there anything gained in buying by 
Avoirdupois weight and selling by Apothecaries' ? How many grains 
in a pound Troy ? (88., b.) • 



LESSON xxvni. 
PRACTICAL EXAMPLES. 

289. What is the cost of one pound of tea, if 12 pounds 
cost $16.42^? 

290. What is the cost of one pound of tea, if 12 pounds 
cost $15f ? 

291. What is the cost of one pound of tea, if 12 pounds 
cost $15.463f ? 

292. What is the cost of on6' pound of coffee, if 48 
pounds cost $20.34$ ? 

293. What is the cost of one pound of spice, if 29 pounds 
cost $6.383t^? 

294. If I give $5.85^ for 9 pounds of tea, what will 
one pound cost ? 

295. A man received $29.25^ for a month's "^ork ; how 
much is that a day, allowing 26 working days to a month? 

296. A man bought 13 pieces of cloth, for which he paid 
$88.304^ ; each piece contained 46 yds. ; how much did 
he pay a yard ? 

297. A drover pays $1240^^ for 500 sheep; for how 
much must he sell them'^apiece, so that he may neither 
make nor lose by the bargain ? 

298. The dairy of a farmer produces $600^ ; he has 
25 cows ; how much is his average gain from each cow ? 

259. A man traveled 160 mi. 4 fur. 37 rds. 4$ yds. in 16 
days ; how many yards did he travel in one day ? 

Questions. — Repeat ti^e table of English money. (82., &) Of 
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Troy weight. (84., a.) Of Avoirdupois weight. (85., «.) Repeat the 
Long Ton table. (86.) The table of Apothecaries* weight. (88., a.) 
Of Long Measure. (90,, a.) 0!" Gunter'a Chain. (91., a.) Of Square 
Measure. (92.,/.) Surveyors' Square Measure. (93., a.) Of cubic 
measure. (94., e.) Of Liquid Measure. (95., b.) Of Dry Measure. 
(96., a.) Of Time. (97., a.) Of Circular Motion. (98., a.) The 
Miscellaneous Tables. (99.) 

LESSON XXIX. 

300. A railroad car moves 300 yds. 4 ft. 6| inches per 
minute ; at that rate, how many inches does it move in one 
second ? 

301. A fox runs 3360^ feet in 120 seconds ; at that rate, 
how far does he run in one second ? 

302. A steamboat moves 115 J milos in 12 hours*; how 
many miles is that per hour ? 

303. If 30 tons of hay cost $436f, how much will 5 tons 
cost ? 

Analytical Steps. — 1. Find the cost of one ton. 

2. Find the cost of 5 tons. 

• 

304. If 40 bbls. of molasses cost $249 A, what will 25 
bbls. cost? 

305. If 130 bushels of oats cost $260f, what will 147 
bushels cost? 

•306. If 347 yards of broadcloth are worth $1496^, how 
much are 372 yards of the s^mehkind of cloth worth ? 

307. A merchant bought 347 yards of silk for 471 J ; how 
much did 40 yards of the cloth cost ? 

308. A merchant bought 294 yds. of calico for $69.47f ; 
he sold 25 yards for $7.32^ ; did he make, or lose, on what 
he sold, and how much? 

Analytical Steps. — 1. Fiud the cost of one yard, 
2. Find what he received for one yard. 
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3. Find how much he gained or lost on one yard. 

4. Find how much he gained or lost on 25 yards. 

309. A farmer bought 725 acres of land for $U500f, 
and sold it for $18472^^ ; how much did he gain per acre ? 

310. A man, dying, left an estate of $33463^^ ta be 
equally divided between his four children, after his wife had 
taken a third ; what did each child receive ? 

Questions. — What ia the difference between Reduction Ascending 
and Reduction Descending ? (80.) (81.) Of what is every number 
composed? (112.^ a.) What is the least common multiple of two or 
more numbers? (122.) What is the difference between a common 
and a decimal fractioii? (124.) (125.) Are common fractions ever 
written without a denominator expressed ? 

LESSON XXX. 

1S7» To multiply a ft-action by a fraction. 
Multiply f by f . 

MODEL OPERATION. 

(a.) 

1. ^Xl or f =f, (5.) 

2. *Xi=i^, *Xf -M, Ans. 

3. f XS=M, Ans. 

Analysis.* — (a.) 1. f multiplied by |, or 1 unit, equals ^. 
2. If ^X|=?, then ^xj will equal one eighth of f, which is 



A 3 



8. K fxl=3^, then f X| will equal 5 times /y, which is ^. 
Therefore, ?X|=]|. 

t Rule. — (5.) Cancel aU the common factors, and then 
multiply the numerators together for a new numerator, and 
t?ie denominators for a new denominator* 

*NoTB. — Those who prefer, may use the following analysis: — | x g =| of ij ^ | 
of 3 = 1 of 5 times -} j 5 times ^= U , and | of ^ _ 1.5^ Ans. 

tNoTE FOR THE TEACHER. — Rules being often concise directions for contracted 
operations, they, consequently, do not alwaj-s comprehend every step of the analy- 
sis, and may not seem to be properly deduced from it. 
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FBACTIOirS. 



EXAMPLES FOR PBAOTICE. 



311. JXf. 

312. IX J. 

313. ^Xf. 
3U. V^Xf 

315. 4}X8J. 

316. AX^. 

317. AXf 



318. fXA. 
319.* 3fX?. 

820. JX8J. 

821. 6?X^-. 

822. 48 XV- 
323. fX91|. 



325. 9tX6^}7. 
826. 411X4^*^. 

327. 4X4i. 

328. #X6f. 

329. IX7J. 

330. tX^ft'. 



324. JX83f. 

Questions.— In how many ways may the denominator of a frac- 
tion be written? (127.) The numerator of a fraction? (128.) How 
are decimal fractions usually written? (125.) In a compound frac- 
tion what is the meaning of the word off (183.) What is the dif- 
ference between a simple fraction and a complex fraction? (131., a.) 
(132.) In the expression }, which is the dividend? Which the divi- 
sor? What effect has it on the value of a fraction to decrease both 
numerator and denominator in the same ratio? (136., 6.) To in- 
crease them? (136., a.) When are fractions said to have a common 
denominator? (149.) 

LESSON XXXI. 

ltS8« To multiply a mixed number by a fractional or 
mixed number. 

What will 473J pounds of cheese cost at 4f cts. per 
pound ? 

MODEL OPERATION. 

(a.) (6.) 

• 473| 473J 

3 4^ 



7)1420i 



202| cts. 



202+(|=J) cts. 
1893+(i=|) « 



2095 +(jyL=l|)=$20.96|. 

*lMlxed numbers may be dumged to improper ficvotioiui before multiplyiBg. 
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* ANALYSIS.* 

General Step. — If one pound of cheese costs 4f cts., 478} 
pounds will cost 478J times ^ cts., which are 2096J cts., equal 
to $20.96}. 

Analytical Steps, — (a.) 1. Find ^ of 473|. 

^ of 473^ is equivalent to | of 3 ihnes 473} ; 8 times 473} is 
1420J, and \ of 1420J is 202}. 

2. (&.) Find the product of 4 and 478}. 

4 times } are f, equal to 1|^; 4 times 478=1892, which, with 
1| added, equals 1898^. 

8. Reduce and add the fractions of the partial products. 

As hahes and eighths can not be added, change hahes to 
eighths; J=}. The sura of } and } is Vi=li' 

4. Add the integral partial products. 

The sum of the partial products 1893, 202 and 1}, equals 
2096} cts., equal to 1^20.96}. 

Therefore, 478} pounds of cheese will cost $20.96} at 4} cts. 
per pound. 

Questions. — On what does the value of a fraction of any denomi- 
nation depend? (189.) What is the value of 8 divided by 4 ? Ans. — 
I of one unit,. 8-r9? Aks.— J of one unit, 7—6? Ans.— 1^ 
of a unit. 4-r9? 8-<-ll? 24-1-2? 87-^40? What ia the reduc- 
tion effractions? (140.) What is the difference between Reduction 
Ascending and Reduction Descending? (141.) (142.) When is a 
fraction said to be reduced to Its lowest terms? (143.) What is, in 
effect, equivalent to dividing both the numerator and the denominator 
of a fraction by any number that will divide them without a remain* 
der ? Ans. — It is nmply rejecting a factor common to both, 

*Non.— W^en the integral niunl>«n are laxge, and the fractional numbera an 
•mail, the fiiliowiog motho^ia, without doabt, the most oanTeoiost. 
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' LESSON XXXII. 

PRACTICAL EXAMPLES. 

331, What costs 473^ lbs. of sugar at 3|'cts. per pound? 

332. What costs 343^ lbs. of rice at 2f cts. per pound ? 
• 333. What will 3476f lbs. of iron cost at ^ cts. per 
pound ? 

334. A merchant bought 4 bales of doth ; each bale con- 
tained 46 pieces, and each piece was 36} yards long ; how 
much did it cost him, at $2.37| per yard ? 

335. A publisher bought 46 bundles of paper ; each bun- 
dle contained 2 reams, and each ream weighed 6f lbs. ; how 
much did it amount to, at 18f cts. per pound? 

336. A person sells 3 coWs at $37^ each, and a yoke of 
oxen for $68f ; he agrees to take in payment 60 sheep ; 
what do his sheep cost him a head ? 

337. A farmer sold a yoke of oxen for $80.75f , 6 cows at 
$29.42} each, 30 sheep at $2.50f each, and 3 colts at $47 
each ; how much did he receive for them all? 

338. Mr. Jones bought 9 barrels of sugar, each weighing 
216 lbs., for which he paid $116.37f ; how much did he 
pay per pound ? 

339. The interest on $478 for one year is $24.37| ; what 
is the interest on one dollar for the same time ? 

Questions. — What is an improper fraction? (180.) What is a 
mixed number? (181.) Give the analysis of changing J to a mixed 
number. (145.) Give the rule for the same. •Give the analysis of 
changing 2^ to an improper fraction. (146.) Give the rule. Give 
the analysis of changing 4^ to /(narteenths. How many ninths in a 
unit? Sixteenths? 28rds? llths? llSths? 5ths? l^ths? 
How many 8ths in | a unit ? In J of a unit ? In J ? In | ? In 2 J 
units? In I of a unit? 
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' LESSON XXXIII. 

150« To divide an integral number by a fraction. 
Divide 9 by f . 

MODEL OPEBATIOKS. 

(a.) 

1. 9-f-f=:9, (h.) 

2. 9-j.|=63. 9^f=9Xi=¥=12J, Ans. 

3. 9-*-4=^=12f, Ans. 

Analysis. — (a.) 1. 9-r|, or 1 unit, equals 9. 
2. If 9-T- j equals 9, then 9-r| will equal 7 times 9, which is 68. 
8. If 9-rt equals 68, then 9-^ will equal one Jifth of 68, 
which is "/=12|. 
Therefore, 9-r4=12f. 

Rule.*— (5.) divert the dimsory and proceed as in the 
mvMpUcation of fracHoTis. 

What are the values of the following expressions ? 

340. 364-^|. 348. 4134-^8^. 

341. 241-5-A- 349. 2416-f-4^. • 

342. 413-5- JJ. 350. 4186-^5 J. 

343. 213-^f 851. 4187-^41}. 

344. 413-f-f 352. 864-f-f 

345. 8134-r-7|t. 353. 9186-f.8^. 

346. 4134-f-3|. 854. 2164-f-3f. ^ 

347. 5147-^3f . 355. 4183-^64^. 

LESSOK XXXIV. 

ISO. To divide a fraction by a fraction. 
Divide | by ^. 

*Notxs.— The teacher ^l obeerre, tii&t fai the ftnalysls, the diTidend, 9, is mnl- 
tipUed by a number equal to the denomhiator of the ^visor, and that this product 
is divided by a number equal to the numerator of the diviflor ; hence tiie rule. 

t Ohange the mixed numbers to improper fractions} befine dividing. 

7 
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nuonoHS. 



(J.) 



KODBI. OPVBATIOKS. 

2. |-5-|=V. 

Analysis. — (a.) 1. ^-s-f, or 1 unit, equals ^. 

2. If ^-^1 equals |, then ^-i-\ will equal 7 times |, which is y. 

3. If (-i-| equals Vt then |-f-) will equal one ^A»>(2 of V> 
which is |j}, equal to 1^. 

Therefore, H?=1A- 

Rule. — (ft.) Invert the divisor^ and proceed as in the 
muMpUcation of fractions. 

EXAMPLES FOR PRACTICE. 



356. f-7-f =how many ? 
857. |-5-4f = « 

358. 6f ^4f = 

359. :^-f.4f = 



360. :ft 



M 



U 



81= 



a 



361. f -5-3f =how many ? 

362. |-5-Jt= 

363. H-f-38^= 

364. f^^46f= 

365. ^^-5-83^^= 



u 



a 



a 



QuxyiONS. — ^What is the addition of fractions? When are frao^ 
tions said to have a common denominator? (149.) Can fractions of 
different denominations be added or subtracted? Why? (16., a. and 
h.) Can 8ds of a bushel and 4tbs of a bushel be added? Why? 
(16., a. and 6.) Can 4ths of a lb. and 4ths of an oz. be added? 
Why ? Is it neeessary to find the least common multiple of the de- 
nominators of fractions to be added? Ans. — It u not; but tt m 
gen/traUy jgwre convenient^ when the fraetione are nu»ier<nts^ or of 

LESSON XXXY. 

PRACTICAL EXAMPLES, 
if 9^ pounds of cheese cost 456 cts., what will one pound 
cost? 
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!• 9 J lbs.=J^ lbs. 

24 



2. 4:56-f-l?=Ax?^^=48 cte. 
2 19 1 

Analysis. — 1. 9| lbs. equals 19 halfpminds, 

2. If y lbs. of cheese cost 456 cts., one half pound will cost 
one niristeenth of 456 cts., and 2 hahes^ or one pound, will cost 
2 times i^ of 456 cts., which is -^ of 456 cts., equal to 48 cts. 

Therefore, if 9| lbs. of cheese cost 456 cts., one pound will 
cost 48 cts. 

366."* 13f pounds of rice cost 136 cts. ; how much is that 
a pound ? 

367. 137f pounds of butter cost $27.43 ; how much is 
that a pound ? 

368. A man psdd $43.74 for 153| pounds of butter; 
what did it cost per pound ? 

369. A man paid $3,894,624 for 20} shares in a factory ; 
what did each share cost ? 

370. Mr. Wilson paid $400 for transporting 34 tons 13 
qrs. 19} pounds of freight from Springfield to Baltimore; 
how much is that per pound ? 

371. A man traveled 528000 feet in 16f days; how 
many miles was that a day ? 

372. Horace Jones traveled 417060 feet in llf days; 
how mstny miles was that a day ? 

373. A fox ran 105600 feet in 30f minutes ; how many 
feet is that a minute ? 

374 The interest on $30^ for a certain time is $15.36; 
what is the interest on one dollar for the same time ? 

QuESTiONS.^-Can fractions of- unlike denominations be added? 
(16., a.) Why ? Can fractions of unlike denominations be subtract- 
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ed ? (16., 6.) Multiplied ? Divided ? What is tbe multipUcadon of 
fractions? What is the division of fhictions? What is the rule for 
multiplying a fraction by an integral number? (158.) What is the 
rule for dividing a fraction by an integral number? (154.) What 
is an integer? (106.) What effect does dividing tbe denominator 
have on the denomination of a fraction? Why? What efiect does 
dividing the nomerator have on the value of a fraction? (186.,/.) 



LESSON 

If 46} pounds of tea cost $47.86f , what will one pound 
cost? ♦ 

MODEL OPERATIONS.* 

(a.) (5.)t 

4:6f lbs.=iiilb8. 4:786f 

1«7)4786^ cts. A 

26^V 187)19145f 
4 



ANALYSis.--(a.) 1. 46} Tb^: equals >|X lbs. ; $47,863=4786^ 
cts. 

2. If l|l lbs. of tea cost 4786^ cts., 1 fourth of a pound will 
cost.yj^ of 4786-1 cts., which is 25.^J^ cts., and 4 fourths^ or 
one pound, will cost 4 times yS^^^ cts., which is 102yY/v <^^9 
equal to $1.02/Jy^. 

^'NoTS.— When the divisor is muOl and the dividend large, Mooil Opx&ATieir (a.) 
is preferable; but when the diridend and diylsor are about equal, MonxL Opera- 
tion (e. ) may be used. 

t As 4 times y|^ of any number is equal to y-jp^ of 4 times the same numbor, it 
is genenlly mora conTenient to multiply befine dividing, as in operation <&.) 



DIVISION OF FBACTIONS. 139 

Therefore, if 46| pounds of tea cost 4786^ cts., one pound 
will cost $1.02 j«J^. . 

At $5} a ream, how much paper can be bought for 
$175f ? 

MODEL OPESATION. 

$ii^a-j.$^=AV&X isV= W^=30^ Reams. 

Anaxysis.— $5J=ajaL; |l75|=$JJf^ 

If for $^^ I can purchase one ream of paper, for ll^^^u. I can 
purchase as many reams as $y are contained times in ^xz^^ 
which is 30^p 

Therefore, 30^|. reams of paper can be bou^t for $17<54, if 
one ream costs $5|. 

Questions. — ^What effect does the multiplicafion of the denomina- 
tor have on the denomination of the fraction ? Why ? What is the 
rule for multiplying a fraction by a fraction ? (156., 6.) What is the 
rule for dividing an integral number by a fracttom ? (158., b.) What is 
the rule for dividing a fraction by a fraction f (169., b.) What effect 
has the division of the numerator on the value of the fraction? 
What effect has the multiplication of the numerator on the value of 
fractions ? What two methods are there for dividing a fraction by 
an integral number ? (164.) What two for multiplymg a fraction by 
an integral number? (158.) 



LESSON XXXVII. 

375. At $1 a pound) how much butter can be bought for 

376. If a man consume 1^ pounds of meat a day, how 
many men would 472^ pounds supply for the same time ? 
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877. If 6f pounds of tea cost $14^, what will one 
pound cost ? 

378. At f of a dollar a basket, how many baskets of 
peaches can be bought for $113^? 

379. If f of a ton of coal cost 6J dollars, what will 1 
ton cost at the same rate ? 

380. For $4j^) how much cheese can be bought, at | of 
a dollar a pound ? 

381. A man divided $2| among his children, giving each 
^ of a dollar ; how many children had he ? 

382. How many times will ^2{^ gallons of ale fill a ves- 
sel holding f of a gallon ? 

383. A farmer has 18} bushels of wheat worth 396f 
shillings, and 16f bushels of rye worth 128-^ shillings; 
he sold 1 bushel of each; how much did he receive for 
both? 

384. A butcher purchased 3 sheep ; one from a flock of 
45 valued at 1080} shillings, one from a flock of 112 val- 
ued at 3589f shillings, and one from a flock of 350 valued 
at 11200^ shillings ; how much did they cost? 

385. A grocer has 2 boxes of tea, each containing 
12^ pounds; one box is valued at $6.43^, the other at 
$7.83^ ; he sells one pound of each ; how much does he 
receive ? 

QuESTX0N8.^What is an integer ? (106.) What is an odd number? 
001,) What is an even number? (108.) What is the difference 
between prime and composite numbers? (109.) (110.) When are 
numbers said to be prime to each other? (111.) What is the dif- 
ference between a prime and a composite factor? (112.) (113.) 
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LESSON 

1 01* To simplify compound and complex fracdoos. 
(a.) Simplify I of t of 3f. 

(h.) Simplify M. 

o 

(c) Simplify jx of -i. 

« MODEL OPERATIONS. 

(a.) 

? of 1 of a}=?X^xH,=*X*X^=H, Ans. 
8 7 ' 8 7 y »^7 3^ iT 

2 

4»^VX7 30 15^ Ans. 
8 8 X7 56' 28* 

(c.) 
8 .8}^3 J^^3 3 11 :i^ll^2, Ans. 

2 2 

Analysis. — (a.) As ^ in this connection signifies times, the 
expression is simply an example in* the multiplication of frac- 
tions, and may be treated as such. 

(5.) As the numerator 4f is a dividend, and the denominator 
8 is a divisor, according to the principle (136., a.) that, if both 
divisor and dividend be increased in an^qual ratio, the quotient 

will not be changed, it follows that _I=-I !_ which is — ,=z — 

^ ^ 8 8 xr 56 28 

Therefore, ii=— ; hence, for simplifying complex frac- 
tions, the following:— - 



1 
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Rules. — ^L Muhiply both numerator and denominator by 
any number that will cau9$ the fractions to disappear, or 

IL Consider the expressions as unperformed operations 
in the multiplication and division of fractions, and treat 
them as such. 

EXAMPLES FOR PRACTICE. 

Simplify the following ezpressioiis : 



S86. 


12 


38a 


^• 


390. 


*. 892. 


H 




f 


t 


9 




'^ 


12i 


887. 


? 


389. 


} 


891. 


§1. 393. 


i 




14 




ii 




f . 


H' 


394. 


4 


.r» 




898. 






895. 


8t 


^w 




899. 


8^4f 
4 •4*' 




396. 


4f 


0{^ 

41 




400. 


3^42* 




897. 


4i 


.8 

"4* 




401. 


3-37 
4} 4f • 
9 





Nora.— To add or snMnet eomplex or eonipo«uid flnotions, it is noceMuy first 
to simplify them, and then to perfinm the requiied additions and subtcactions. 

402. J-+—L=how many? 

403. ?l+^=howmany? 

^ /it 

404. -I — i=howmany? 
7 -J oo 

405. JL+i.-5-^=how many ? 
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406. J-X~-^-4=liowmany? 
^^7. 1-X -^-^||=how many ? 



LESSON 

163, To find the Greatest Common Divisor of two or 
more fractions. 

Wh&t is the greatest common divispr of }, f and } ? 

MODEL OPERATION. 

4_20_2X2X5. 



9 45' 45" 

2_30 _ 2X3X5. 
3'"45' 45 ' 
4^36 _ 2X2X3X3 
6 45' 45 



— , Ans. 
4? 



Analysis. — As the greatest common divisor off, f and } can 
not he conveniently found in their present forms, change them 
to equivalent fractions having the least common denominator. 
i=f|, f=|J, and f=J5; and the product of all the common 
ibu^rs of {J, f I, and f f, is /y, which is the greatest commoiT 
divisor. 

Therefore, ^ is the greatest common divisor of ^^ f and $. 

408. What is the greatest common divisor of f , | and 

409. What is the greatest common divisor ot }, of and 

410. What is the greatest number that will divide f , 3| 

and -1? 
^ 

411. In a certain triangolar field,' the first side i» 97^ 
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feet; the second is 71 1 feet; and the third is 130 feet; 
what is the length of the longest rails that can be used in 
fencing it, milking no allowance for lapping ? 

412. I have three rooms : the first is 16^ feet wide ; the 
second 26 feet wide; and the third is 19^ wide: what is 
the width of the widest carpeting that can be used without 
cutting from the width of any piece ? 

Questions. — ^Is unity to be considered a foctor of numbers? 
(118., a.) What is the rule for the analysis of composite numbers? 
(114., d.) What is the proof? (114., e.) Of what is every number 
composed? Anb. — Prime numbers. If two numbers have the same 
prime factors, are they equal to each other? Can they be divided 
by the same numbers ? Why ? Ilhistrate the use of the parenthe- 
sis, or vinculum. (116.) What is the difference of their forms? 

LESSON XL. 

163. To jEmd the Least Common Multiple of two or 
more fractions. 

What is the least number that will exactly contain ^, 
1| and 5i. 

MODEL OPERATION. 
12 2 



6 12' 12* 

ri_63 _3X3X7 
^^•"12' 12 — 



The Ugfaeft powers of the d^ermU ftefeon. 

3 

SX3'X7 _21 __^^ j^ 
___,__,_iuj, Ana. 

2 



Analysis. — * For convenience change, J, 1 J and 5 J to equiva- 
lent fractions having the least common denominator. 1=^^ 

11—11 iLTiil K> — «3. ttcrftin -2-— a 18— ^X8X8 B3_ ^flX7 my. 

highest powers of all the different fiictors in 2, 18 and 63, 

* Note.— On aoooimt of itB/dmplioity thii meiliod of analysis is oonslderod pref* 
arable to' fbe one usoaUy i^ren. 
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twelfths, are 2, 8^ and 7, twelfths^ the product of which by can- 
cellation equals ^\ or 10|, the least common multiple. 
I Therefore, 10| is the least common multiple of ^ 1| and 5^. 

I 413. What is the least common multiple of |, 2} and 

41 4» What is the least common multiple of f, } and ^? 

415. Four men start from the same place to go around 
an island. The first can go around it in 5^ days ; the sec- 
ond in 3} days ; the third in 9f days : in what time will 
they all meet at the place from which they start ? 

416. On the dial of a dock there is an hour-hand, a min- 
ute-hand, and a second-hand ; the second-hand can complete 
the circuit in 60f seconds, the minute-hand in 60 minutes, 
the hour-hand in 12 hours. They are all exactly together 
at 12 o'clock M., Jan. 1st, 1864 ; when will they all meet 
at the same place again ? 

417. What is the smallest number of shillings for which 
I can purchase a number of pounds of sugar at ^ of a shil- 
ling per pound, the same number of pounds of coffee at 2f 
shillings per pound, and an equal number of pounds of ric3 
at I shillings per pound? How many pounds of each must 
I purchase? 

QuE8noNS.^What is cancellation? (ll'?.) What are the condi- 
tions essential to cancellation ? Ans. — 77ier$ mtut be a dividend ihd 
a divisor^ ami each muet contain a ecmmoH factor or fact/ore. What 
is meant by a common factor? Aks. — A nvmher that will divide 
bath dividenJt and divieor without a remainder. What is meant by 
A of JUL t Ans. — a of JUL meane 8 timet one sbtehth of Jjfi; or, 

that 1^ is to be divided by 7, and that quotient to be muitiplied by 8 ; 

^9 9X7 >Xll 

8 
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LESSON XLI. 
MISCELLANEOUS EXAMPLES IK FRACTIONa 

418. JMoltiplj 46 by a, and divide the produbt by & 

419. Multiply ^ by 9, and divide the product by 5. 

420. Multiply 42 by f , and divide the product by 6. 

421. Multiply f by |, and divide the product by f . 

422. Multiply } of | by 4, and divide the produdb bf 
19. 

423. Multiply f oif 4 by f , and divide the product by f* 

424. Multiply ^ of f by }, and divide the product 
byf 

425. Divide—^ of f by ^, and mnltiplj the qoodent 

46 

by^_ 

±4 3^7 
^ , of — by ^ , and multiply the quo- 

4 f "^ 4-«-8 ^^ ^ 

tient by f . 

4-T-6 

427. Divide |-^f by _-_, and multiply the quotient 

'o-T-9 
by|. 

428. Divide f of | by |X4> and multiply the quotient 

429. If oiie* pound of rice costs 9 cents, what will fy of 
a pound cost ? 

430. If one barrel of flour costs -V^ of a dollar, how much 
is ^ of a barrel worth ? } of a barrel ? 

431. One pair of boots is worth 4A dollars ; what will 46 
pairs be worth ? 

432. One gallon of molasses costs X^l cents ; at that rate 
what will J^ of a gallon cost? 4 of a gallon? 
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433. A certaiii ship is worth $46070 ; how much is ^^ 
of the ship worth ? jfe ? #(f ? 

434. M7 property is worth $4680 ; how much is ^ of 
it worth ? ^ ? 

435. If one barrel of salt is worth ^ of 8 dollars, what 
is I of a barrel worth ? | of a barrel? ^ of a batrel ? 

436. If one barrel of salt is worth ^5 of 10 dollars, what 
ia^of 50 barrels worth? if of 9 barrels? 

Questions. — To what does the denominator of a fraction corres- 
pond in division? (1S5.) To what the numerator? (135:) If the 
dividend and divisor are both divided by the same number, how is 
the quotient affected? If the same factor is rejected from both 
numerator and denominator, how is the quotient affected ? If both 
nnmerator and denominator are divided by the same number, how is 
the value of the fraction affected? (136., 6.) If a factor be rejected 
from the numerator, how is the value of the fraction affected? 
(186., 6.) 

LESSON XLn. 

437. How many books at { of a dollar apiece can I pur- 
chase for {i of 12 dollars ? for | of 18 dollars ? 

438. How many quires of paper at ^ cents a quire 
can I purchase for ^ of 25 dollars ? 

439. I have 25 times J of a dollar with which to pur- 
diase inkstands at ^ cents apiece ; how many can I buy ? 

440. I have 124 times ^^ of a dollar with which to pur- 
chase matches at } of a cent a box ; how many boxes can 
I buy? 

441. ^ of. a pound of tea cost %® shillings ; how much 
is that per pound ? 

MODEL OPEBATION. 

41 
828„ . H_^n ^ 1 _41 _, . 
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Solution. — ^If y pounds of tea cost yf shillings^ ^ of a 
pound will cost ^ of '^ shillings^ and f , or one pound, will 
cost ,\ of 3,y shilling which is }|s.,=l,\ of a shilling. 

Therefore, if V pounds of tea cost ^^ shillings, one pound 
costs 1^ of a shilling. 

442. ^ of a pound of tea costs ^ of a shilling; what 
does one pound cost? • 

443. f of a gallon of vinegar costs |} cents ; what does 
one gallon cost ? 

444. J£ ^ o£ Sk quart of molasses costs }{^ of a shillings 
what will one quart cost? 

445. What will one gallon of wine be worth, if •i'^ of a 
hogshead (63 gal.) costs ^ dollars? 

446. What will one quart of wine be worth, if ^ of a 
hogshead is worth ^ dollars ? 

QuKSTioNS. — ^What is a quotient? (57.) What is the value of a 
fraction ? (189.) What is the reduction of fractions f (140.) What 
is a common divisor? (118.) What b the greatest common divisor? 
(119.) What b a multiple of a number? (120.) What is the diifer- 
ence between a common and the least common multiple of two or 
more numbers? (121.) {122.) 

LESSON XLin. 

447. T^at will ^ pounds of beef cost, at ^ cents per 
pound ? at y cents ? at V^ cents ? 

448. I sold 4^ cords of wood, at ^ dollars a cord ; what 
did I receive ? 

449. A man having ^V^^ bushels of potatoes, wished to 
put them into barrels holding f f bushels each ; how manj 
barrels did he need ? 

450. A farmer had ^{i^ pounds of butter, which he 
wished to put into pots holding ijl pounds ; how many pots 
did it require ? 
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451. 16 horses cost ^^%^^ dollars ; what does one horse 
cost? 

452. ^ bushels of beans cost ^ dollars ; what does one 
bushel cost ? 

453. 14 times | of a pound of candles costs 19 shillings; 
what does one pound cost ? 

454. ^ of 14 pounds of soap cost 9 times f of a dollar; 
what does one pound cost ? 

455. } of 5 gallons of vinegar is worth 4 times ^ cents; 
what IS one gallon worth ? . 

456. I of 18 pounds of pork is worth } of 350 cents ; 
what is one pound worth ? 

Questions. — ^What is the diJOTerence between a common and a deci- 
mal fraction? (124.) (126.) Is a common fraction ever used with- 
out a denominittor expressed either by words or figures? Is a deci- 
mal ? How is the denomination of a decimal fraction usually ex- 
pressed ? Is a decimal fraction ever written in the same way as a 
common fraction ? Is it ever used in the same way ? What are the 
terms of a fraction ? (126.) 

LESSON XLIY. 
MISCELLANEOUS EXAMPLES FOR ANALYSIS. 
If 4} cwt of hay cost $5.40, what is the value of 3 J cwt ? 

MODEL OPERATION. 

Anal. Steps. 1. 4f=J^cwt 

2. 3J=^ cwt 

3. $5.40-4-19=$0.28t%, costof Jcwt 

4. $0.28AX4=$1.13|J, « I cwt 

5. $1.13||-^9=:$0.12|J, « J cwt 

6. $0.12if X34=$4.29A, " V cwt 

Analysis. — Ist Change 4} to 4ths. 
2nd. Change 8} to 9ths. 
3rd. Find the cost of i cwt 
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If y of a ewi of hay costs $5.40, { will oost one nin^Uenth 
of S5.40, which is $0.28^. 

4th. Find the cost of 1 cwt 

If I of a cwt costs $0.28^, },or 1 cwt, will cost 4 tiznea 
$0.28^ which is |1.13jf 

5th. Find the cost o^ ^ cwt 

If {^ or 1 cwt, costs S1.18|2^ ^ icwt will cost one ninth of 
$1.18}!, which is $0.12jf * . 

6th. Find the cost of V cwt 

If i cwt costs $0.12lf V will cost 84 times $0.12f}, which 

is$4.29A. 
Therefore, if 4| cwt of haj cost $5.40, ^ cwt will cost 

TV 



$4.29^ 



Qfestions. — ^What is the difference of the uses of the terms of a^ 
fraction? (12'7.) (128.) What is the difference between a proper 
and an improper fraction? (129.) (180.) What is a mixed number? 
(131.) What is the diffierence between a simple and a compound 
fraction? (131.^ a.) (183.) Of what may fractions be considered as 
Indications? (134.) What are the eorresponding terms in division 
and fractions? (136.) 

LESSON XLV. 

457. If one yard of cloth costs $5.40, what w;Jll ^ of a 
yard cost ? 

458. If a harrel of flpur costs $8.50, what will ^ of a 
barrel cost? 

459. If a load of hay costs $17.80, what will ^ of a load 
cosyt? 

460. If $786.47 are paid for a cargo of wheat, what is 
the cost of -^ of a cargo ? 

461. What is f of 15£. 18s. 9d.?* 

*N<nx. — ^ of any thing or number equals one fourth of three tines the ttibag or 
ntimher; henoe:— 1. Find 8 times the number. 2. find ^ of <ftree times the num- 
ber. 
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- 462. If 1£. 17s. are paid for 7 yards of cloth, what is 
the price of one yard ? 

463. If ^ of a barrel of flour costs 1£. 18s. 7d., what 
will be the cost of a whole barrel ? 

464. When $13,746 are paid for | of a ton of hay, what 
will 1 ton cost ? 

465. When f of a cai^ of wheat costs $887.40, what 
sum wiU pay fpr the whole cargo ? 

466. If $73.60| are paid for ^ of a ton of potash, what 
will 1 ton cost? 

467. If ^ €£ Bsx acre produce 18 cwt 12 lbs. of hay, 
what quantity will a Whole acre produce ? 

468. If ^ of a certain lot of land equals 12 A. 2 S. 
30} sq. rds., what is the area of the field? 

469. H of a ton of potash costs $83.40f ; what is the 
value of 3 tons ? 

Questions. — When both numerator and denominator are increased 
or decreased in any ratio, how is the value of the fraction affected? 
(136., a., b.) Why does dividing the numerator of a fraction de- 
crease its value ? (66., k.) Why does 4ividing tl\^ denominator of a 
fraction increase its value ? (66., i.) Why does multiplying the nu- 
merator of a fraction increase its value? (66.,/) Why does multi- 
plying th0^ denominator of a fraction decrease its value? (66., A.) 

LKSSON XLYI. 

470. If } of a cwt of sugar costs $7.40, what is the 
Value of ^ of a cwt. ? 

471. If ^jcf €i pound of opium costs $2.71, what is the 
Value of f of a pound ? 

472. When $80f are paid for f of an acre of land, what 
Will } of an acre cost? 

.473. If -/^ of a^ottoQ fiietoiy is worQi $4370^, what is 
•ft of it worth? 
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474. ^ of a ship is worth $147^7f ; what is ^ of it 
worth ? 

475. I sold I of a fdrm for $178} ; what is the remain- 
der worth ? 

476. I sold I of a farm for $371f ; what is f of die re- 
mainder worth, at the same rate ? 

477. A man bought | of a fium oontaining 178f acres 
for $1728 ; what was the oost of one acre ? 

478. A man bought J of a farm containing 2df} acres 
for $4712 ; what was the cost of ^ of an. acre ? 

479. A man bought } of a £uin containing 437} acres 
for $2744.26 ; how much should he receive for 23f acres, 
in order that he may neither gain nor lose ? 

480. A man bought } of a farm containing 37 1| acres 
for $2343.27 ; how much should he receive for 13f acres, 
so as to gain $342.42 on the amount sold? 

LESSON XLvn.. 

481. Mr. Jones has a field 13f rds. long, 11-^ rds. wide, 
and he sells it for $73.46 ; what does he receive for 3f sq. 
rds.? 

482. An English merchant paid 27£. 12s. 6d. for f of a 
bale of cloth ; what did } of the remainder cost ? 

483. If 7} cwt of sugar cost $29.13, what will 9f cwt. 
cost? 

484. If 3 tons of hay cost $49^, what will 17| tons oost? 

485. Gave $40| for 5} yards of bioaddoth ; what did 
19^ yards cost? 

486. 7f bushels of rye oost $8.73 ; what did 18,^^^ bush- 
els cost ? 

487. If I pay $13.84 for 2| yds. of broadcloth, what 
must I pay for llf yds. ? 
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488. If 9f cwt. of sugar cost $46.47, wliat must be- paid 
for 7} cwt. 

489. When $185 ^^^ P^^ ^^^ ^ ^^^ ^^ ^'^7 ^^^ much 
may be purchased for $1 ? 

490. If 6f tons of potash cost $276.43, how many tong 
can I purchase for $596.46 ? 

491. If 3f acres of land cost $764, what will 13 acres 
cost? 

492. If 4f tons of coal cost $70J, what will one ton cost? 
what will 46^ tons cost ? 

Questions. — ^What is the redaction of fractions? (140.) What 
is reduction ascending? (141.) What is reduction descending ? (142.) 
Is the reduction of fractions to their lowest terms reduction ascend- 
ii^ or reduction descending? (143.) What Is the rule for reducing 
a fraction to its lowest terms ? (144., b.) Give the rule for reducing an 
improper fraction to a mixed number. (146.) A mixed number to 
an improper fraction. (146.) 

LESSOK XLVin. 

493. Sold a farm for $896.50 ; what was received for 
A of it? 

494. I gave $27 J for 3f barrels of flour ; what will 37f 
barrels cost? 

495. Sold a house for $3874} ; what sum was received 
for J of it? 

496. When $46} are paid for 100 gallons of molasses, 
what will f of a gallon cost ? 

497. When 112 cents are paid for 9f gallons of molasses, 
what will 48^ gallons cost? 

498. If 3| barrels of flour cost lOf , what will 6f barrels 
cost? 

499. Paid, in Liverpool, 197^£. for 50 bales of doth ; 
how many bales should be received for 4320fr£. ? 
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500. S-f lbs. of coffee cost 50| cts. ; what sum must be 
paid for 74f lbs. ? 

501. K 2f tons of hay cost $63f, what will be the cost 
oflGftons? 

502. If a piece of land | rods square cost $27f , what 
will be the cost of 4f square rods ? 

503. A certain piece of land 3f rods square is worth 
$57.2d| ; what will be the worth of 7 acres of land, at that 
rate? 

Questions. — ^What is the rule for reducing a mixed number to an 
equivalent fraction having a given denomination ? (147.) What is 
the addition of fractions? (148.) What is the subtraction of frac- 
tions ? (150.) What is the rule for the addition or subtraction of 
fractions, each having a unit for a numerator? (151.) What is the 
multiplication or ^e divicdon of fractions? (152.) 

LESSOK XLIX. 

504. S^ cwt. of iron cost $45| ; what must be paid for 
689^^ cwt. ? 

505. For 6f cords of wood I paid $63.41 f ; what must 
I pay, at the same rate, for 1864 cu. ft. ? 

506. Gave $243^^ for 96 barrels of tar; how much can 
I buy for $2000 ? 

507. Paid $7888.30'for 72^ acres of land ; how much, 
at that rate, would 39 f acres cost? 

508. If for 17f days' work I pay $27f , at that rate, how 
much should I pay for 47^ days* labor ? 

509. Sold 5^ bushels of apples, for $7.28} ; what should 
I receive for 19^ bushels? 

510. rf of a ship is worth $3746| ; what is the entire 
ship worth? 

511. I of f of a ship is worth $427| f what is the entire 
vessel worth? 
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512.^^ of I of a vessel is worth $37426 ; what is ^ of 
tiie vessel wortb ? 

513, If ^ of 5 times the value of a vessel is $46748, 
what is its value ? 

514> If 3 times f of the value of a vessel is $4937.24> 
what is f of its value? 

515. I bought { of a house for $347.22 ; at that rate, 
what should I give for ^ of 19 such houses? 

Questions. — ^What is the rale for multiplying a fraction by an in- 
tegral number? (158.) YHiat is the rule for dividing a fraction by 
an integral number? (154.) Give the rule for cUviding a mixed 
number by an integral number. (155.) What is the rule for multi- 
plying a fraction by a fraction? (156.) How can an integral num- 
ber be changed to a fhiction ? Ass, — JBy placing a unit far its de- 
nominator. 

LESSON L. 

REDUCTION OF FRACTIONAL DENOMINATE 

NUMBERS. 

164. Seduction Descending of fractional com- 
pound numbers is the same as that of integral compound 
numbers. 

Change t^^^. to farthings. 

MOBEL OPEBATIOK. 

(«•) 

2. T*78.Xl2=id. 

3. ^d.X4=|&ir., Ana. 

~ (5.) 

By CanoeUatlott. 

1 £.xa?=48.;i.8.x!?=k;kx^4fer. 
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(a.) Analtsis. — 1. Since in 1 pound there are 20 shillingg, 
in TiV^ of a pound there are 20 times as mfny shillings as 
pounds, which is y^^. 

2. Since in 1 shilling there are 12 pence, in y^^s. there are 
12 times as many pence as shillings, which is ^d. 

8. Since in one penny there are 4 far., in ^ there are 4 times 
as many fiurthings as pence, which is ^ far. 

Therefore, nVri'^' ^ equal to ^ of a &rthing. 

Change f of a furlong to its equiyalent, integral numbers 
of lower denominations. 

MODEL OPERATION. 

1. ffur.X4:0=ijards.,= 13Jrds. 

2. ird.XV=Vyds.,=lf yds. 

3. f yd8.X3=f ft.,=2i. 

4. ifl.X12=Vft.,=6in. 
Therefore, | fur.=13 rds. 1 yd. 2 ft. 6 in. 

Analytical Steps. — 1. Change f fur. to rds. 

2. Change ^ rd. to yds. 
8. Change { yd. to ft. 
4. Change ^ ft to in. 

Non.— The anftlysis finr denominate fraotionB Ib essentially the same as that fat 
denominate numbers. The teacher should require the sch<dar to analyse every 
example until he can explain rapidly and accurately. 

Questions. — ^What is the reduction of denominate numbers ? (19.) 
What is reduction ascending? (81.) Reduction descending? (80.) 
Rej>eat the table of English money. (82., b.) Repeat the table of 
Troy weight. (84,, a.) Avoirdupois weight. (86., a.) Apothecaries' 
weight. (88., a.) Long measure. (90., a.) Square measure. (92.,/.) 
Surveyors' square measure. (98., ^i.) Cubic measure. (94., e.) 

LESSON LL 

EXAMPLES FOR PRACTICE. 
516. Change ^^^ of a pound to fisu*thing8. ' 
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517. Reduce 7^ of a shilling to pence. 

518. Beduce -g^j^ lb. Troy to grains. 

519. How many farthings in 3J£.? 

520. How many ounces in -ptV? cwt. ? 

521. Hqw many square feet in y-^ of an acre ? 

522. How many seconds in 7^7 of a day ? 

523. How many drams in yf ^ cwt. ? ^ 

524. How many gills in 7| hhds. ? 

525. How many grs. in 3f lb. 2f 3. 2|B. ? 

526. How many in. in 2f mi. 5f fur. 2f rds. 2^ ft. ? 

Questions. — ^What is meant by jj^ of a pound ? Ans. — It 
means that it ia one of the 1400 eqtud parte into which 
a pound ie divided. What are the steps in changing acres 
to square feet ? Into how many equal parts is an acre divided, and 
what are the parts called ? How many of them make an acre ? 
Which is larger, a rood, or a square rod ? Bepeat the table of liquid 
measure. (95., a.) 

LESSON Ln. 

527. How many square feet in 4^ A. 2 jf^ R. ? 

528. Reduce 5f wks. 2^ da. to seconds. 
" 529. Reduce f T. 2 J qr. J lb. to drams. 

530. Reduce | cd. 6^ cu. ft. to cu. in. 

531. Reduce f cd. 2f cu. ft. If cu. in< to cu. in. 

532. Reduce ^f y cd. to cu. ft. 

533. Reduce 34|£. ^s. 2d. f far. to far. 

534. Reduce 3^ cwt If qrs. to drams. 

535. How many inches in f deg. } mi. } fur. J ft. ? 

536. How many square miles in f sq. mi. J sq. rd. ? 

537. How many square links in J sq. mi. f sq. ch. 2J sq. 
rd.? 

538. Reduce i cwt to its equivalent, integral numbers 
of lower denoiminations. 
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539. Reduce i cwt. to its equivalent in lower denoniina- 
tions. 

540. Reduce ^ of a yard to its equivalent in lower de- 
nominations. 

541. Reduce ^ of an acre to lower denominations. 

542. Reduce f of an acre to lower denominations. 

543. Reduce f of a sq. mi. to lower denominations. 

544. Reduce f of a mi. to lower denominations. ' 

545. Reduce ^ of a yr. to lower denominations. 

546. What is the sum of f fur. and f rds. ? 

547. What is the sum of f bu. and f pk.? 

Questions. — ^What is an integer? (IQd.) What is the first step in 
changing a hundred weight to ounces ? Is it an operation in reduc- 
tion ascending, or reduction descencUng? Why? Which is the 
greater, a sq. yard, or a sq. rod? How can sq. yards be reduced to 
sq. rods? How can sq. rods be changed to sq. yards? What is the 
sum of two or more numbers? (30.) Can ounces be reduced to gal- 
lons ? Why ? Can gallons be changed to gills ? Why ? 

LESSON Lin. 

548. Bought 34f lbs. of gold dust, at $16 per ounce; 
what did it cost ? 

549. Bought 21^ lbs. f oz. of gold dust, at $0.80 per 
pwt. ; what was the cost ? 

550. What is the cost of 3 lbs. 9f oz. of gold dust, at ^ 
cts. per grain ? 

551. Bought a gold chain weighing 2\ oz. f gr., at 9^ cts. 
per grain ; what was the cost? 

552. What will be the cost of llf cwt of hay, at 2| cts. 
per pound ? ^ 

553. What will be the cost of 3fT. 4^ cwt. 2qr. of hay, 
at 2f cts. per pound? 
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554. What will be the cost of a hogshead of sugar, weigh- 
ing 9 cwt. 1^ qr. 12 lbs., at $0.05 per pound? 

555. Bought 4f hhds. of sugar, each containing 2| cwt. 
2 qr. 12^ lbs., at $0.03^ per pound ; what did they cost? 

556. Bought 13^ T. of iron, at 2id. per pound, and sold 
it so as to gain 17£. 13s. 8d. 3 far. ; for how much did I 
sell it? 

557. Bought 365f cwt of lead, at 9Jd. per pound, and 
sold it so as to gain 14£, 13s. 8d. 5 far»; for how much did 
IseUit? • 

Questions. — What is EngMi money? (82., a.) What are the 

Gold coins? (82., c.) Silver coins? (82., <f.) Copper? (82., c.) 

What is weight? (83.) What is the use of Troy weight? (84.) 

When gold has six parts alloy, how many carats fine is it said to be? 

(84., note.) What is the usual degree of fineness of gold? What 

is the use of Ayolrdupois weight? (86.) Repeat the table. (85., a.) 

Which is the heavier, a pound Troy, or a pound Avoirdupois? (88., 6.) 

What is the use of Apothecaries' weight? (88., a.) 

« 
LESSON LIY. 

185. The Beduction Ascending of fractional, 

compound numhers, is the same as that of integral, com- 
pound numbers. ^ 

Reduce f far. to the fraction of a pound. 

MODEL OPERATION. 

(«•) 

1. i far.Xi=id. 

8. Tiy9>Xa'tr=3TVir** 

By Cancellation. 

_far. X^-gd., _d.Xj2-j^.. io8^20-2160^ 

8 



N 
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AnaiiTus. — (a.) 1. Since in 4 far. there is 1 penny, in } of a 
fiur. there are ^ as many pence as fiu*things, which is ^d. 

2. Since in 12d. there is one shilling, in ^ of a penny there 
is ^ as many shillings as pence, which is j^^s. 

8. Since in 20 shUlings there is 1 ponnd, in j|^s. there is ^ 
as many poonds as shillings, which is jysv^' 

Therefore, in { of a farthing there is jiVv of a pound. 

Questions. — ^Do Apothecaries buy and sell medicines by Apothe- 
caries' weight? (88.) How many grains in a pound Ayoirdupois? 
(88., 6.) How can 26 lbs. Troy be reduced to poutid|^ AToirdnpois? 
Alls. — Reduce 25 Ihe. Troy to grairUj and then the grains to Avotr- 
dupoia pounds and a fraction of a pound, WhsX can then be done 
with the fraction of a pound AToirdupois ¥ Ans. — Reduce it to lower 
dMomiwUions. 

LESSON LV. 

558. Beduoe f of a grain Troy to the fraction of a pound. 

559. Reduce f of a scruple to pounds. 

560. Reduce f of an ounce to the fraction of a ton. 

561. How many tons in f of a pound ? 

562. What fraction of a mile is ^ rds. ? 

563. What fraction of^a mile is ^§^ inches ? 

564. What fraction of an acre is ^{^ s%. ft ? 

565. Tyhat fraction of a month is 13 sec. ? 

566. What fraction of an acre is 25 sq. ft. ? « 

567. What part of a hogshead is 13 gills ? 

Questions. — ^In example 66*7, what is 'to be done with the 18 ^s? 
Ans. — Rediuie them to hogsheads. What are the steps? What are 
the dimensions of extension ? (89.) What are the dimensions of a 
line? (89., a.) What are the dimensions of a surface? (89., b.) What 
is a solid? (89., e.) What is the use of Long measure? (90.) Re- 
peat the table of Long measure. (90., a.) YHiat is the use of Gunter^s 
chain measure? (91.) Repeat the table. (91., a.) 
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LESSON LVI. 

Beduce 2 mi. 3 fur. 20 rds. 3 yds. 2 ft. 4 in. to a fraction 
of a mile. 

MODEL OPERATION. 

AiTALTtiOAL Steps. 

1. 4in.XTV=i^-5 ift.+2fl.=Jft. 

2. f ft.Xi=f yds. ; i yd8.+3 yd8.=^ yds. 

3. ^yds.Xft=f|rds.; ^f rd8.+20 rds.=a^f A. 

4. m^ rds.X?V=ll* fur. ; f ^f fur.+3 fur.= V^ ft"*- 

5. J^^fur.X J=Htimi-; H}*mi.+2mi.=2Htimi., Ans. 

Analysis. — 1. Reduce 4 inches to feet, and add the 2 ft 

Since in 12 inches there is one foot, in 4 inches there are -^ 
as many feet as inches, which is ^ of a foot ; ^ of a foot added 
to 2 feet equals J feet. 

2. Beduce J feet to yards, and add the three yards. 

Since in 3 feet there is 1 yard, in J feet there are | as many 
yards as feet, which is f of a yard; j- of a yard added to 3 
yards equals ^ yds. 

8. Reduce ^ yards to rods, and add the 20 rods. 

Since in ^ yds. (5 J yds.) there is one rod; in ^ yards there 
are -^ as many rods as yards, which are f | of a rod ; ^f of a 
rod added to the 20 rds. equals ^|f rods. 

4. Reduce ^^ rds. to furlongs, and add the 8 fur. 

5. Reduce ^^^ fur. to miles, and add the 2 mL 
Therefore, 2 mi. 3 fur. 20 rds. 3 yds. 2 ft. 4 in. are equal to 

NoTS.— Shonld the teacher deem it necessary, he may require the analysis of Uie 
addition. 

Questions. — ^YHiat is the use of Square measure ? (92., c.) Repeat 
the table. (92.,/.) How do artificers estimate their work? (92., d,) 
For what is Surveyors' square measure used ? (93.) Repeat the table. 
(93., a.) If we know the* length and breadth of a square or rectan- 
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gular piece of land, how do we find the surface, or area? Ans. — 
Multiply the length b^ the breadth. ^ What is a cube? (94.) What 
is the use of Cubic measure? (94., <;.) Repeat the table of Cubic 
measure. (94., e.) What is Liquid measure : (96., a.) Repeat the 
table. (95., 6.) 

LESSON LTn. 

EXAMPLES FOR PRACTICE. 

568. Reduce 4s. 8d. to a fraction of a pound. 

569. Reduce 4 cwt 8 qr. 12 lbs. to tons. 

570. Reduce 33 rds. 4 yds. 7 in. to miles. 

571. What part of a mile is 23 rds. 3 yds. 6 fL? 

572. What part of a hogshead is 3 gal. 2J gi.? 

573. What part of a cord is 37 cu. ft. 39^^ eu. in. ? 

574. How many cords of wood in a pile containing 474 
cu. ft. ? 

575. How many acres in 3 J R. 9 sq. rds. 7f sq. yds. 8 
sq. in. ? 

576. How many sq. yds. in a field 15f ft. long, and 3f ft:, 
wide ? 

577. Bought a piece of Ignd 148f rds. long, 15f chains 
wide ; how much did it cost, at $37. per acre ? 

Questions. — ^What.is the use of Dry measure? (96.) Repeat the 
table. (96., a.) How many cubic inches in one gallon wine measure? 
(96., c.) Repeat the comparative table of measures of capacity. (96., e.) 
How can 25 gallons. Liquid measure, be reduced to bushels ? Ans. 
— Reduce the gallans to cubic inches^ and the cubic inches to bushels^ 
and a fraction of a bushel ; and the fraction of a bushel to an efuiva- 
lent of loioer denominations. Reduce 45 bushels to gallons, Liquid 
measure, and give the analysis. 

LESSON LVm. 

578. What will be the cost of 2 bu. 2 pk. 3 qt of pota- 
toes, at $0.37 per bushel ? 
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Analysis. — 1. Change 2 pks. 3 qts. to a fraction of a 
bushel. 
2. Find the cost of the potatoes. 

579. What will 20 barrels of potatoes cost, at 75 cts. a 
bushel, each barrel containing 2 bu. 8 pks. 5} qts. ? 

580. A grocer bought 14 barrels of sugar, each weighing 
, 2 cwt 1 qr. 15 lbs., at $5.75 per cwt ; how much did it cost 
him? 

581. Wliat will 37. yds. 4§ qrs. of silk cost, at $1.37 J per 
yard? 

582. What will 3 lbs. 6 oz. of sugar cost, at $10 per cwt. ? 

583. What will 1 day and 3 hours' labor be worth, at $17 
per month, allowing 26 days to the month, and 10 hours to 
the day ? 

584. How much should I pay a man for working 7 hours 
42 min. 12 sec. at $1.75 for 10 hours? 

585. How many cords of wood in a pile 37 iL long, 4 ft. 
wide, and 7f ft. high ? 

586. At $5.75 a cord, what would be the cost of a pile 
of wood 4 ft. 6 in. wide, 13 ft. 7 in. long, 13 ft. 2 in. high ? 

587. What is the cost of a pile of oak bark, 378 ft;, long, 
11 ft. 3 in. wide, 13 ft. 4 in. high, at $10 per cord? 

Questions. — ^What is the axiom for the comparison of numbers ? 
(16., c.) • Can ounces be compared with houses ? , Why ? Can pounds 
be compared with acres ? Bushels with pecks ? Ounces with drams? 
Potatoes with com? Bushels of potatoes with bushels of com? 
Mfths with thirteenths? Tenths with fifteenths f Tenths of an ap- 
ple, with a tenth of a melon ? A fifth of an apple with a third of an 
apple? 

LESSON LIS. 

COMPARISON OF NUMBERS- 

166. Ctompariscm of NumbeiE is the process 
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t 

of finding what part one number is of another when com- 
pared with it ; as, ^ is what part of 7 ? Ans. — ^. 5 ounces 
is what part of 10 ounces? Ans. — i^=tJ. $3 is what 
part of $7 ? Ans.— f . 

167* Before concrete or fractional numbers can be 
compared, they must, necessarily, be reduced to the same 
denomination. 

(a.) 4s. 8d. is what part of l£. ? 

(4>) What part of 2 mi. 3 fur. is 7 rds. 5 yds. ? 

MODEL OPERATION. 

(a.) 4s. 8d.=56d.; l£.=240d.; 56d. is 3/^ of 240d.; 

(h.) 7 rds. 5 yds,=43J yds. ; 2 mi. 3 fur.=4180 yds.; 

43* yds. is*i?t of 4180 yds. ; i?ix-=— , Ans. 
^ "^ 4180 ^ 4180 2 8360 

Therefore, 7 rds. 5 yds. are rfJxj of 2 mi. 3 fur. 

EXAMPLES FOR PRACTICE. 

588. What part of an ounce is f of a scruple ? 

589. What part of 2 ounces is 3 J of a dram ? 

590. What part of 2 J mi. is 4 rds. 7 fur. ? ^ 

591. What part of a surface 5 rds. square, is 5 sq. rds. ? 

592. What part of -J- wk. is 3 m. 2f sec ? 

593. How many times greater than 5 sq. ft. 34 ^. in. is 
6} square miles? 

594. How many times larger than f of a quart is 3 hhds.? 

595. What part of J cu. yd. is ^ cu. ft ? 

596. What part of a hogshead of wine is 18 gal. 2 qts.? 

LESSON LX. 

597. 5 yds. 3 qr. were cut from a piece of cloth con- 
taining 13 yds. 2 qrs. ; what part of the piece was taken? 
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598. A man had 4 gal. 3 qts. of wme, and sold 3 qts. 2 
gL ; what part of his wine did he sell ? 

599" Mr. Jones agreed to give a man $43.27 for chop- 
ping 37 cds. 48 cu. ft. of wood. The man chopped but 13 
cds. 59 cu. ft. To what part of the money was he totitled ? 

600 If I agree to give a man $64 for carting 46 T. 3 
cwt 8 qr. of hay, and he carts onlj 15 T. 2 qr. 2 lbs., to how 
much of the money is he entitled ? 

601. I agree to give a carman $13.26 for delivering 47 T. 

3 qr. 19 lbs. of coal; how much should he receive for de- 
livering 5 T. 2 qr. 11 lbs. ? 

602. A man sawed 3 cds. 43 cu. ft. of wood for a certain 
sum of money ; at the same rate, how many times this sum 
of money should be received for sawing 43 cds. 84 cu. ft;. ? 

603. A man ploughed 2 A. 47 sq. rds. of land for $3.47 ; 
at the same rate, how much should he receive for ploughing 
14 A. 2 sq. rds. of land ? 

604. A man dug 1 A. 47 sq. rds. of potatoes in a field 
containing 4 acres ; what part of the field did he dig? 

605. A certain load of hay weighs 15 cwt. 3 qrs. 21 lbs. ; 
if I sell 2 cwt. 2 qrs. 11 lbs., what part of the load will re- 
main? 

606. A certain hogshead of sugar weighs 3 cwt. 19 |bs.; 
if I sell 1 cwt. 2 qrs. 18 lbs., what part of the hogshead will 
remain? 

QuKSTiONS. — ^What is the reduction of denominate fractions ? 
(164.) How do we prepare numbers for comparison? Ans. — Be- 
dtice them to like deHwnifuUions. Why ? (16., e.) How do we find 
how many times one number is larger or smaller than another ? 
Ans. — Divide the mensierable number hy the standard^ and the quotient 
vfill be the number of times required. How many times larger than 

4 is IS? Ans. — 18 is as many times ^ as ^ is contained in 18, which 
is 4|f times; here^ IS is the mensurable number ^ and 4t isthe standahd 
of measure. 
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LESSON LXI. 

1 68» To add and subtract fractional compound num* 
bers. 

Add f of a pound to | of a shilling. 

(«.) 

MODEL OPERATION. 
f£.= 17|8.,= 17^S, 
is. = f |S. 



17^fs.=17s. lid. G^far., Ans. 

Analysis. — 1. Beduce the pounds to shillings. 

2. Reduce ^s. and }s. to 63rds of a shilling. 

8. Add, and reduce the fractions to equivalent integral num- 
bers of lower denominations. 

Hence the general rule for the addition or subtraction of frac- 
tional denominate numbers. 

(a.) Rule. — deduce the numbers to the most convenient 
denomination ; then add or subtract as in common fractionSy 
and reduce the residt to equivalent integral numhers of lower 
denominations. 

From f of an acre, take 2| of a square rod. 

MODEL OPERATION. 

^A.=2R.+34sq.rds.4- 8 sq. yds. +5sq.ft.+113|sq.in. 
2|s q.rds.= 2 " 4-13 " +4 "^ 

2 R. +32 sq. rds.+ 25 (i)* sq. yds.+l sq. ft.+l 1 3 } sq. in- 
^sq. yd.= - 2 ^* + 36 " 

2R.+32sq.rds.+25 sq. yds. -|-4sq.ft.+ 5^ sq.in. 

*In these model operations when nnmbeni are enclosed ip a parenthe^, it shows 
that their yalne I0 eapressed in another fonn j thus, (|) sq. yd. =2 sq. ft.-|-86 sq. 
in. 
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Analysis. — ^1. Reduce 4 A. and ^ sq. rds. to equivalent inte- 
gral numbers of lower denominations. 
2. Subtract, as in the subtraction of compound numbers 
Hence the general rule for the addition or subtraction of frac- 
tional denominate numbers. 

Exile. — Reduce the fractions to equivalent integrctl n«m- 
her$ of lower denominations^ and then add or subtract €U in 
denominate numbers. 

Questions^ — ^How do we find what part one number is of another? 
Ans. — Divide the mensvrahU number by the stakdard, and the fuo- 
itent will express the ratio. It is required to find what part 5 is of 
18. 18 is the standard of measure by which we measure 6; eonse' 
quently^ 5 divided by 1*8, or j^^, is the ratio required, 

LESSON LXn. 

607. Add ^ of a pound to f of a shilling. 

608. Add ^ of a ton, ^ of a ton, and ^ of a cwt. 

609. What is the sum of f yd., and -^ qr. ? 

610. What is the sum of ^ mi. | fur., | mi. ^ fur., and 
^ rds. ? 

611. What is the sum of -ft- A. | R. f sq. rd. ? 
613. Add 3 A. 4| R. 5J sq. rds. ? * 

613. What is the sum of ^ cwt, 8 qr., and ^ lbs. ? 

614. What is the sum of 4f °, 5^ mi., and 4^ rds. ? 

615. What is the sum of 3f deg., 5f mi., and 37| for.? 

616. What is the sum of 13^ cu. ft., and 4f cu. in. ? 

Questions. — 5 ounces is what part of 13 ounces? 13 ounces is 
how many time^ 6 ounces? What ratio has 6 to 11? Ans. — j^. 
What is ratio ? Ans. — Ratio is the relation which two nttmberit of 
the same kind bear to each other in respect to magnitude^ when com- 
pared. Repeat the table of time. (97., a.) Name the lumber of 
days in each month. (97., b.) Bepeat the table of circular motion. 
(98., a.) - 
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LESSON LXIII. 

617. Prom ^ of a ton, take ^ of a cwt 

618. From } of a mile, take -/^ of a fiir. 

619. From ^ of an A., take f of a B. 

620. A hogshead containing 103 gal. leaked ^ gal., and 
I sold f gal. ; how much remained ? 

621. I burned -^ of a load of wood containing 9 cd. 14 
cu. ft ; how much remained ? 

622. 4 hhds. 3| gaL less 1^ hhds. | gal. S^ qts., equals 
what? 

623. From 4 loads of hay, each containing f T., I sold 
12 cwt. 4^ qrs. 18 J lbs. ; how much remained ? 

624. From 2 T. 4 qrs. 7 lbs. of hay, I sold If T. 8} cwt 
19 J lbs. ; how much is the remainder worth, at ^ a cent per 
pound? 

625. From 2 bbls. of cider, I sell 31f gal. 4J qts. ; how 
much is the remainder worth, at J of a cent per pint ? 

626. From J of an acre, take 1^ roods. 

Questions. — ^By what is the difference of time between two places 
determined? (98.) Which has the earlier time, New York, or San 
Francisco? Why? When it is 12 o'clock M. at New York, will it 
be earlier, or later, in San Francisco ? When it is 12 o'clock M. in 
San Francisco, is it earlier, or later, in New York ? Why ? What 

r 

is the difference of time in a geographical mile ? (98., 6., 6.) In a de- 
gree? 

LESSON liXIY. 

I have three lots of land: the first contains 11 f A. 2f 
sq. rds. 11 sq. ft. ; the second, 13 A. llf sq. rds. 85^ sq. fl. ; 
the third^ 46f A. 47 sq. rds. 87^ sq. ft. : how much land do 
the lots contain ? 
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MODEL OPERATION. 
A. aq. Ida sqft. A R. sq. rds. sq.ydi. sq.ft. sq. in. 

llf + 2J + 11 = 11. -P 3+2 + 22 +17+27 
13 + llf + 85i = 13 + + 11 + 8 + 91 + 41| 
45f 4- 47 + 87 J = 46 + 1+75 + 17 +89 + 111^ 

71 + 2 + 10 + 8(i)+ + 35^ 

4+ 72 



71 + 2 + 10+8 +4 + 107^ 

Analtttcal Steps. — 1. Reduce } A.+J sq. rds. to equivalent 
integers of lower denominations. 

2. Reduce f sq. rds. +^ sq. ft. to equivalent integers of lower 
denominations. 

8. Reduce f A.+} sq. ft to equivalent integers of lower de- 
nominations. 

4. Add, as in denominate numbers. 

Questions. — How many dozen make a gross? (99., a.) Repeat 
the table of paper. (99., 6.) How many words make a folio ? (99., d,) 
What is a unit? (1.) What is a number? (2.) What is the differ- 
ence between an abstract and a concrete number? (8.) (4.) Of what 
does Arithmetic treat ? (5.) What is a quantity? (6.) What is a 
problem? (1.) What is the difference between a simple and a com- 
plex problem ? (8.) (9.) ^ 

* LESSON LXV. 

627. A grocer bought '4 hhds. of sugar: the first weighed 
11 cwt 2| qrs. 22f lbs. ; the second, 10 cwt 1 qr. 16-j^ lbs. ; 
the third, 10 J cwt. 22 lbs. ; and the fourth, 9 cwt 3 qrs.; 
how much did the whole weigh? 

628. A man has his farm divided into two fields: the 
first contains 26 A. 2f R. 5 J sq.rds.; the second, 48| A.. 
275 sq. rds, : how much land is there in the farm ? 

629. Bought 2 fiaoxen: the first weighed llf cwt 2^ 
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qr. 12| lbs. 11 oz. ; the second, 9} cwt. 23 lbs. 9^ oz.: how 
much did both weigh ? 

6dO. If I travel -^ of a mUe at one time, f of a mile at 
another, and 2 J of a furlong at another ; how &r shall I 
travel in all ? 

631. Add together ^ A. | B. and f sq. rds. 

632. I had a load of oats containing 40f bushels ; I sold 
11 1 bu. 3^ pks. 4^ qt. » how much had I remaining P 

• 633. From a pile of wood ccmtaining 75f cds. was sold, 
at one time, 16 cds. 51 cu. ft.; at another, 24 cds. 63 cu. £^; 
at another, 27f cds. : how much remained in the pile ? 

634. What is the difference of time between July 3d, 
1860, and Apr. 13th, 1863 ? 

635. A man dug a cellar' 37f ft. long, 16 ft. wide, 8f ft. 
deep, at 16 cts. per cubic yard ; how much should he receive 
foi^gging it ? 

Questions. — ^What is an analytical step ? (10.) What is an analy- 
sis? (11.) What is a rule? (12.) What is a sign? (18.) What is 
an axiom? (14.) What are the fundamental rules? (15.) What is 
notation? (17.) What is the difference between the Roman and the 
Arabic notation ? (18.) (19.) For what is the Roman notation chiefly 
used? How are numbers expressed in the Roman notation? (18., a.) 

o 
LESSON LXVI. 

MISCELLANEOUS PRACTICAL EXAMPLES IN FRACTIONS. 

636. If a horse eat f of a bushel of oats in a day, in how 
many days will he eat 5^ bushels ? 

637. If a man spend 1 J dollars per month for tobacco, 
in what time will he spend lOf dollars ? 

638. How many times will 4f gallons of vinegar fill a 
vessel that holds ^ of f of a gallon ? 

639. If 14^ acres of meadow land produce SSf tons of 
hay, how many tons will 5^ acres produce ^ 
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640. A man liaving $10f , gave f of it for clover seed 
at $3^ per bushel ; how many bushels did he buy ? 

641. Reduce ^, H, | and ^y to equivalent fractions of the 
denomination 24ths. 

642. Change ^ to 91sts. 

643. The less of two numbers is 475 6| ; their difference 
is 128} ; what is the greater? 

644. Sunplify JL and il. 

645. What number multiplied by f will produce 1837|? 

646. A &rmer had ^ of his sheep in one pasture, j^ in 
another, and 77, the remainder, in another; how many 
sheep had he ? 

647. 14^ less t^L?l is § of J of what number ? 

648. A merchant bought 4f cords of wood, at $3J per 
cord, and paid for it in cloth, at $f per yard ; how many ■ 
yards were required to pay for the wood ? 

. 649. How much cloth, J of a yard wide, will be required 
to line 20^ yds. of cloth 1 J yds. wide ? 

Questions. — ^What is the effect of repeating a letter in the Roman 
notation? (18., 6.) What effect has placing a letter of less value 
before one of a greater? (18., c.) What is the effect of placing a 
letter of less after one of a greater value ? (18., cL) What effect has 
a dash over a letter or combination of letters? (18., e.) What is tl^e - 
use of the Arabic notation ? (19.) How many figures represent odd 
numbers in the Arabic notation? (107.) 

LESSON LXYII. 

650. If the dividend be J, and the quotient 7^, what is 
the divisor? 

651. If the dividend be ^, and the divisor 9, what is the 
quotient? 



4 



172 ^ FRACTIONS. 

652. If the sum of ^o fractions be f , and one of tfilem 
be ^, what is the other ? 

653. If the smaller of two finctums be |f, and the dif- 
ference fyy what is the greater? 

654. A certain sum of money is to be divided among 5 
persons ; A is to have i^ B ^, C ^, D ^, and £ the re- 
mainder, which is $24; what is t^e whole sum to be di- 
vided? • 

655. What number diminished bj the difference between 
} and ^ of itself leaves a remainder of 50 ? 

656. Bought 320 sheep, at $2f per head; afterwards I 
bought 435 sheep, at S2f ; finally, I sold all at $2^. Did 
I gain or lose by the bargain, and how much ? ' 

657. If 7 be added to both the terms of the fraction |, 
will the value of the fraction be augmented or diminished, 
and how much ? 

658. If 7 be subtracted from both terms of the fraction 
f , will the value of the frtiction be increased or diminish^ 
and how much ? 

659. A merchant bought 672 lbs. of sugar, at 5^ cts. per 
pound ; had the price been 2f cts. less per pound, how many 
pounds could have been purchased ? 

660. What number divided by 1| will give a quotient 
of9i? 

Questions. — ^How many figures represent even numbers in the 
Arabic notation? (108.) How many represent prime numbers? 
(109.) How many composite? (110.) Which figure has no value? 
(22.) How many values have figures ? What is meant by the simple 
value? (20.) What by the local value? (21.) Can a figure have a 
simple and a l6cal value at the same time? What is numeration? 
(28.) 
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LESSON LXYin. 

661. The product of two numbers is 8 ; one ofthe num- 
bers is 1472 ; what is the other? 

662. A carpenter worked 11 f days, and after paying his 
board with f of his earnings, he had $20 left; how much 
did he receive a day ? ^ 

663. A farmer having 272J acres of land, sold i of it, 
and gave | to his son ; what was the value of the remainder, 
at $57f per acre ? 

664 A horse and chaise cost $274. The horse cost 3^ 
times, as much as the chaise ; what was the cost of the 
chaise ? 

« 

665. A merchant bought a cargo of cotton for $2173^, 
and sold it for f § of the cost, thereby losing $} on a bale ; 
how many bales did he purchase ? 

666. A and B paid $12 for building a wall ; B paid twice 
as much as A ; how much did each pay ? 

667. How many yards of cloth, |^ of a yard wide, are 
equal to 13 yards f of a yard wide? 

668. How much wiU 115 lbs. of hay cost, at $10 per ton? 

669. What will 3^ lbs. of sugar cost, at $7.50 per cwt ? 

670. What will 2 eggs cost, at 37^ cts. per doz. ? 

671. What will 2 oz. of sugar cost, at $10 per cwt.? 

672. What will 3^ oz. of lard cost, at $18f per cwt. ? 

673. What will 3^^ drams of opium cost, at $8 per pound? 

674. What will 7^ lbs. of flour cost, at $9 per barrel ? 

Questions. — What is reading numbers ? (24.) Bepeat the nume- 
ration table from right to left. (25.) From left to right? (25.) 
What is to be done with vacant places? (26.) What with vacant 
periods? (27.) How are periods usually separated? (27., a.) Re- 
peat the rule for notation? (28.) What is Addition? (81.) Sub- 
traction? (39.) MultipUcation ? (46.) Division? (54.) 
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LESSON 

675. A tobacconist bought 3^ cwt. of tobacco, at 2& cts. 
per pound ; how much did it cost him ? 

676. Sold 2f tons of cheese, at } of a cent per pound; 
how much did I receive? 

677. Sold d| bbls. of salt, at } of a cent per pound ; how 
much did I receive ? 

678. How much will ^7 A. 3 B. of land cost, at 29| cts. 
per square rod ? 

679. What will be the cost of 14^^ A. of land, at .9 cts. 
per sq. ft. ? 

680. How many square rods in a piece of land 47f rods 
long, and 36 rods wide ? 

681. How many acres in a piece of land 386 rods 14 li. 
long, and 875 rods 18 li. wide ? 

682. At $35 per acre, what will be the cost of a piece of 
land 37 rods 17 U. long, 29 rds. 13 U. wide? 

683. How much will 9} sq. mi. of land be worth, at 
$37.50 per acre ? 

684. Bought a piece of land 2 mL long, 91 ch. 3 rds. 
wide ; how much did it cost, at $253 per acre ? 

685. What is a piece of land 7 fiir. 13 rds. long, 15 rds. 
wide, worth, at $15 per acre ? 

686. What is the cost of plastering a ceiling 23} ft. long, 
and 17ft. wide, at 37^ cts. per sq. yd. ? 

687. At 25 cts. per sq. yd., what will it cost to plaster the 
four walls of a room 26J ft. long, 19J ft. wide, 9 ft- 3 in. 
high ? 

688. What will it cost to paint the floor of a rootn 47 ft. 
long, and 18^ ft^ wide, at 33 cts. per sq. yd. ? 
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689. What will it cost to paper a room 87 ft. 3 in. long, 
38 ft. wide, and IS'ft. 7 in. high, at $1.53 per sq.^yard ? 

Questions. — ^What is tKe sum of two or more numbers? (30.) 
What is the answer called in Addition f (30.) Subtraction? (42.) 
Multiplication? (49.) Division? (57.) Illustrate the use of the sign 
of equality on the blackboard. (33.) The dollar sign. (34.) The 
sign of Subtraction. (43.) Addition. (32.) Multiplication. (51.) 
Division. (62.) Explain the fractional sign of Division. (62.) 

LESSON LXX. 

690. What will it cost to plaster the walls and ceiling of 
a room 17 ft. 2 in. long, 13 ft. wide, 9 ft;. 8 in. high, at 89 
cents per ^q. jard? 

691. What will it cost to lay 27 sq. ft. of roo^ at $13.46 
per hundred sq. ft. 

692. What will it cost to make a walk 46f rds. long, and 
8 ft. 6 in. wide, at 54 cts. per sq. yard ? 

693. What will one sq. ft. of land cost, at $3.27 per acre? 

694. Bought 37-j^ acres of land, at 2 mills per sq. in. ; 
what was the cost ? 

695. How many blocks 1} ft;, on each side, can be sawed 
from a cube 1 yd. on each side, allowing no waste for saw« 
ing? 

696. How many cubic blocks 1-^ inches on eadi side, will 
it take to fill a mortise 1 foot deep, 1 foot wide, 1 foot long? 

697. Bought 16^ loads of hewn timber, at 4| cts. per cu. 
ft. ; what was the cost ? 

698. Boa^t 17) loads of round timber, at 3^ cts. per 
cu. ft. ; what was the cost ? 

699. How many cubic feet in a block of marble 6J ft;. 
, long, 3} ft wide, 2ft;. 6in. thick? 

70Q. How many cubic feet in a pile of eartih 46f & long, 
38 ft;. 8 in. wide, 17 ft;. 3 in. I^ck? 
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701. How many cu. ft of masonry in a wall 67} ft long, 
12 ft. 3 in. high, 4 ft. 1 in. thick ? 

702. How many perches of masonry in a wall 49 ft. 3 in. 
long, 11 ft;. 2 in. high, and 5} ft. thick ? 

Questions. — ^What is the difference between the mmuend and sub- 
trahend? (40.) (41.) Gire the analysis of an example in subtraction, 
on the blackboard. (44.) Give the first twelve exercises in the ad- 
dition of columns. (87.) Name the terms of multiplication. (47.) 
(48.) (49.) Which are called factors ? (60.) Name the terms in sub- 
traction. (40.) (41.) (42.) 

LESSON LXXL 

703. How many perches of stone in the wall of a cellar 
14f ft long, 13 ft. 7 in. wide, 9f fL deep, and If ft. thick, 
making allowance for the comers ? 

704. How many perches of stone in the wall of a cellar 
37f ft long, 26 ft. 3 in. wide, 11 ft;. 2 in. deep, the wall being 
2| ft. thick ? 

705. Making the proper allowance for the comers, how 
many perches of stone will it take to enclose a lot 38 rds. 
long, 14f rds. wide, the wall being 7 ft. 2 in. high, and 4^ ft. 
thick ? 

706. How many perches of masonry in a rectangular fort, 
138f ft^ long, 97^ ft. wide, the waU being 28 ft. 7 in. high, 
and 13ft- 7 in. thick? 

707. What will a pOe of wood 3 ft. long, 7 ft. 8 in. wide, 
and 2 ft. § in. high, cost, at $5 per cord ? 

708. What will a pile of wood 47 ft long, 3 ft. 8 in. wide, 
7 ft^ 9 in. high, cost, at $7.37 per cord ? 

709. Bought a load of wood 8 ft. 3 in. long, 2 ft, 7 in. 
high, 4 ft. 3 in. wide, at $9.37 per cord ; what was the cost? 

710. How many sq. ft;, in 10 boards, each of which is 10 
ft;. 3 in. long, and 13 in. wide ? « 
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711. How manj sq. ft. in 23 boards, each of wHcli is 
10^ ft. long, and 17 in. wide? • » 

712. What will 12 boards cost, each of which is 13 ft. 3 
in. long, 12f in, wide^ at $30.75 per thousand feet? 

713. What is the- cost of a load consisting of 57 boards, 
each of which is 14 ft« long, and 1^ ft;* wide, at $47.36 per 
thousand ? 

LESSON Lxxn. ^ 

714. I engaged Mr. Smith to build the walls of a cellar 
29^ ft. long, 20 ft. 3 in. wide, 10^ ft deep, each wall being 
3^ ft. thick, at 4 cts. per cubic foot, making no allowance 
for the coiners, and I paid him in wood at $8,384 per cord; 
how many cords did he receive for his job? 

715. Sold 43 loads of hewn timber, at 3| cts. per cubic 
foot, and agreed to take wood, at $7.53 per cord ; how many 
cords ought I to receive ? 

716. Sold 64f loads of round timber, at 2f cts. per cubic 
ft., and agreed to' take wood, at $5.37^ per cord ; how many 
Qords ought I to receive ? 

717. How much will it cost to transport a block of mar- 
ble 17 j feet long, 7 feet wide, 4J feet thick, at 7 mills per 
pound, allowing one cubic foot to weigh 178 pounds ? 

718. Bought 5f barrels of molasses, at 3 cts. per gill, and 
paid for it in wood, at $5.50 per' cord ; how many cords did 
it take to balance the bill? 

719. Bought 3^ hhds. of molasses, at 75 cts. per gal., and 
paid for it with hewn timber, at 3f cts. per cubic foot ; how 
many loads did it take to balance the account ?* 

720. A liquor dealer sold 12^ bbls. of brandy, at $4.87^ 
per gal., and took in pay a gold tankard, at 97^ cts. per 
pwt. ; what was the weight of the tankard ? 
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721. A man sold 2^ hhds. of molasses, at 37 cts. per gal- 
lon, and took his pay in salt, at 5 J mills per pound ; how 
many barrels did he receive ? 

722. How many, bushels of oats, at 1 j cts. per poudS, 
must be given for 487 bottles oi champagne, at 18} cts. per 
gill, each bottle containing 1 qt ? 

Questions. — ^Name the terms in Division. (55.) (56.) {6*1.) (61.) 
What is the difference between Long Division and Short Division ? 
(59.) (60.) How is Addition proved? (86.,/.) Subtraction? (44., i.) 
Multiplication ? (63« n.) Division? (65., t.) Illustrate, on the black- 
board, ^he contracted methods of multiplying by 10, 100, 1000, Ac. 
(67.,/*.) The contracted methods of dividing by 10, 100, 1000, &c. 
(67.,/.) Of multiplying by 26. (67., b.) Of dividing by 26. (67., g.) 
Of multiplying by 12^. (67., c.) Of dividing by 12}. (67., A.) 

LESSON LXXIIL 

723. Eeduce 424 drams apothecaries' weight, to Troy 
weight. 

724- Reduce 20 lbs. 8 oz. 12 pwt. Troj weight, to avoir- 
dupois weight. 

725. What will 37 lbs. 6 oz. 12 pwt Troy weight of sil- 
ver ware, be worth, at $12 per pound avoirdupois? 

726. An apothecary bought 5 lbs. 10 oz. of rhubarb by 
avoirdupois weight, at 48 cts. per ounce, and retailed it at 
13 cts. per dram, apothecaries' weight ; how much did he 
gain? 

727. Bought by avoirdupois weight 12} lbs. of opium, 
at 40 cts. per ounce, and sold the same by Troy weight, at 
50 cts. per oz. ; did I gain, or lose, and how much ? 

728. In 14 lbs. 13 oz. 8 dr., avoirdupois weight, how many 
drams, apothecaries' weight? _ 

729. In 17 lbs. 14 oz. 6 dr^ avoirdupms weight, how 
many pounds Troyf 
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730. In 371 gallons wine measure, how many bushels 
dry measure ? 

731. In 21 gal. 3 qts. 2 pts. 2 gi., how many bushels, pks. 
and qts., dry measure ? 

732. In 41 bushels dry measure, how many gal. wine 
measure ? 

733. In 347 gallons beer measure, how many gallons 
wine measure ? 

734. In 347 gal. 3 qts. 3 gjills wine measure, how many 
gallons beer measure ? 

Questions. — What is a fraction? (123.) What is the difference 
between a common and a decimal fraction? (124.) (126.) What are 
the terms of a fraction? (126.) What does the denominator show? 
(127.) What does the numerator show? (128.) Wbat is the diflference 
between a proper and an improper fraction? (129.) (130.) What is a 
mixed number? (131.) What is a simple fraction? (132.) What is a 
complex fraction? (133.) What is a cobipound fraction? (134.) By 
what is the denomination of a fraction determined? (139.) By what 
is the value of a fraction of any denomination determined? (140.) 
What is the reduction of fractions? (141.) What is the difference 
between reduction ascending and reduction descending? (142.) (143.) 
When is a fraction said to be reduced to its lowest terms? (144.) 
In how many ways can fractions be reduced? (145.) (146.) (147.) (148.) 
When are fractions said to have a common denominator? (150.) In 
how many ways are fractions multiplied? (154.) (157.) (158.) In 
how many ways are fractions divided? (156.), (166.) (169.) (160.) 



SECTION XI. 
LESSON I. 

DECIMAL FRACTIONS. 
1 09. The complete decimal scale of notation consists 
of an indefinite number of places increasing in value from 
right to left in a tenfold ratio. 
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1 70. For conyenience in expressing numbers, a place 
is selected which is called the Units' Place. All places 
on the left af units represent multiples of the unit. All 
places on the right of units represent fractional parts of the 
unit. 

171. For the purpose of distinguishing the units' place 
a period (.) is placed at the right of it ; thus, 3.4 ; 4.37 ; to 
be read 3 units and 4 tenJ^ ; 4 units and 37 hundredths. 

(a.) NUMERATION OF THE DECIMAL SCALE. 

NUMERATION TABLE. 
DmaiBS. BxoDCAis. 

=3 'S P 



000000000 0.0 ooooooooo 

1 73, When an integer and a decimal are written to- 
gether, they form a mixed number. 

Questions. — ^Whatisaunit? (1.) What is a number? (2.) What 
is the di£ference between an abstract and a concrete number? ^.) 
(4.) Of what does Arithmetic treat? (5.) What is a quantity ? (6.) ' 
What is a problem? (7.) What is the diflference between a simple 
and a complex problem? (8.) (9.) What is an analytical step? (10.) 
What is an analysis ? (11.) What is a rule ? (12.) What is a sign ? 
(13.) What is an axiom? (14.) What is the axiom for Addition? 
(16., fl.) For Subtraction? (16., 6.) For comparison? (16., <?.) Il- 
lustrate each of the axioms. (16.) 
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LESSON II. 
EXERCISES IN READING MIXED NUMBERS. 
1 73. For convenience in reading, numbers are divided 
into periods of three figures each, commencing with the 
right hand figure in decimals, and the units' figure in inte- 
gers; thus, — 

47,864,134 . 4,178,642. 
To be read, — Forty-seven millions eight hundred and 
sixty-four thousands 6ne hundred and thirty-four, and four 
million one hundred and seventy-eight thousand six hun- 
dred and forty-two ten miUiorUks. 

NoTB. — ^The namef or dencMnination, of the decimal is deteimlned by the name 
of the first sigfiificant figure at the right hand of the number ; thus, in the above 
ozample, the figure, 2, ii the right hand figure, and, as it stands in the ten mil- 



Bead the following numbers : * 






(1) 
341.2 


(2) (8) 

42.31 413.21 


(4) 

41.324 


(5) 

50.1345 


(6) 

2.01413 


434.4 


2.13 21.403 


51.021 


6.0201 


41.3041 


567.4 


41.34 51.204 


61.3024 


3.004 


31.40712 


304.2 


84.32 


1.31 


.4063 


4.1304 


2.40131 


478.4 


43.20 412.«3 


.2170 

9 


5.3014 


4.30121 


• (7) (8) 
671.30145 413.4 


(9) 
.51u2 


(10) 

5012.4107 


40401. 


(12) 
.210134 


2.041801 20. 


.4002 


401.4183 


5010.34103 .00012. 


4.013 


406.03 


.0041 


21.4671 


210.4168 


.001 


2.141 


30.0004 


.04 


502.4180 


5120.413 


.0412 


\641 


200.0003 


.304 


80.4072 


8121.407 


.3012 


.382 


41.602 


.4034 


507.4107 


512.403 


.0014 


.0401 


61.307 


.2001 


809.413072. 


91.60201 .0023 


41.2071 


401.2006 


.0041 


419.413072 


4.401 


.40241 



*The Ibnowing exercises should be read aloud by the pupils at recitation. 
They should be still Airther exercised, if necessary, by reading similar exercises 
from tha blackboardv..until they become quick and accurate. 

The teacher should then require that the books be closed, and proceed to dictate 
the same exercise for the class to copy. When they haye finished, let them ex- 
change slates with each other, and let the teacher read the les8on fh>m the book, 
requiring each pupil to note his neighbor's errors, by drawing a line under the 
munbers inoorreotiy written. 
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Questions. — ^What is notation? (11.) What is the difference be- 
tween the Roman and the Arabic notation? (18.) (19.) How are 
numbers expressed in the Roman notation? (18., a.) What effect 
has the repetition of a letter? (18., b.) What effect has placing a 
I letter of less value before one of greater value? (18., c.) What 
effect has the placing a letter of less value after one of a greater 
value? (18., d.) What effect has a dash placed over«a letter or a 
combination of letters ? (18., e.) What is the difference between the 
simple and the local value of a figure ? (20.) (21.) Can a figure have 
both a local and a simple value ? 



(1) 
413.4021 

41.0341 

6000.001 

41.0213 

4.4021 

412.4134 

21.4012 

412.4302 



(2) 
403.413 

4.4021 

80.204101 

8.012401 

2.401 

3.1241 

4.3101 

400.4001 
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(8) 
6.4012S 

40.41871 
2.40101 
.4002 
.40001 
.401 
.001 
.0002 



(4) 
60000.001 

5000.0001 

600.00001 

50.0001 

5.00001 

.500001 

.060001 

.00501 



(6) 
84.41301 

4.00021 
.140201 
.80402 
4.340041 
2.41807 
.0024101 
.8041 



(6) 
418.407012 

4001.800010 

4.801 

400.300901 

30.410801 

.600001 

4.300101 

6.800001 



(7) 

4180.18021 

40.41232 

401.41237 

2.84234 

42.24137 

.40001 

8.40121 

5.800182 



(8) 
4.8087041 

.801242 

.400001 

.0400001 

.004001 

.000401 

.000041 

.00004 



(9) 
300.0001 

80.3030 

400.400400 

80.300800 

89.800808 

47.891887 

4.467871 

9.600161 



(10) 
.8001001 
.0041001 
.0000120 
.000004 
.0004001 
.0040014 
.0030013 
8003001 



(11) 
80.1020304 

8.670123 

4.410071 

.000321 

.48758 

.00211 

.080801 

.601602 

Questions.- 
ration? (23.) 



(12) 
40030401.30 

4010213.403 
40040031.4801 
4401281.4301 
412001.680301 
20121.413018 
4.418071 
4000.418 



(M) 
4180418.0004 

400001.00040001 

80121.401301 

601.241307 

4000.410208 

400.4021084 

40.491809 

.680001 



(14) 
214.03012 
41.30120 
4.0041 
400.4004 
8.40002 
.408304 
.010002 
.(f00802 



-What is the use of a cipher? (22.) What is nume- 
What 4s the reading of numbers? (24.) Repeat tiie 
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period of the numeration table from right to left. (26.) From left 
to right! (25.) What is to be done with the vacant places and the 
vacant periods? (26.) (27.) 





LESSON IV. 




(1) 

4003.041080 


(2) ^ (8) 
8.40130712 4.4030401 


(4) 

40101.3000101 


4.0713024 41.400007001 .82004012 


4000.4000301 


.4013067 


.413004012 .00300241 


400.600042 


.0401308 


.600120418 .307102401 


40000.3418070 


« .0091307 


.00034102 .807034102 


800.400003 


.8070012 


.00040001 .00830411 


4.40008 


.608704 


.000004101 .60012018 


600.4030404 


.480704 


.00004001 .41807108 


6.0803041 


(6)^ 
3041.3071024 

3.0701101 


(6) 

304030.043004 


(7) 
490.0000020001 


200220.022002 


4000.0000004001 


402104.00008 


6000.0005002 


.004000401 


6120.41300001 


400040.0040004 


.008000401 


401.040140014 


80000.4000004 


.4001004 


40000.000004 


4004.0004001 


.4014041 


30000.00003 


40000.4000001 


.4302410 


40000.000040004 


800000.400001 


.2004001 


(8) 
41030.4000001 


(9) ~ (10) 
8804.00000301 4100.300010301 


8.00040001 


40.00004007 


8.00040013004 


.86040003 


8.480602001 


-.4000130412 


.0004003 


.201786012 


.6034500210 


.4300001 


.6010001301 


.0003004034 


.0030012 


.000300001 


.0000301201 


.004302 


.1000000001 


.000008000001 


004002101 


.0001000001001 


.00008111001201 



Questions. — ^What is the use of the comma? (27., a.) What is 
the rule for notation? (28.) In what ratio do figures increase from 
the right to the left? (29.) How much greater are hundreds' than 
units? (29.) Thousands than tens? (29.) Millions than thou- 
sands? 
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LESSON T. 

174. ADDITION OF DECIMALS. 

Add the following numbers : 
Twelve, and five tenths ; 

Twenty-five, and three hundred and eight thausandthi ; 
Two thousand, and 4637 tmUianths ; 
416, and 80042 ndUiimtJa ; 

Thirty-seven thousand tin tiumutndths ; « 

46 millions 402 thousand hundrid miUiordhs, 

MODEL OPESA.TIOX. 

12.5 

25.308 
2000.0046S7 
416.030042 
8.7000 
.46402000 



2458.006699 



Analysis. — ^The analysis and proof are the same as in simple 
•addition. 

1. Add the following numbers : 
14, and five tenths; • 

Thirty-six, and three hundred forty-eight thousandths ; 

85, and 347 ten thousandths ; . 

Four hundred 16, and five hundred thousandths; 

437246, and seventy-nine thousandths ; 

Four hundred and 64 thousandths. 

2. Add 

54 thousand three hundred, and 22 ten thousandths ; 
374 thousand 426, and two ten thousandths; 
461372, and 461 ten thousandths; 
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2 thousand 2, and 2 thousand and 2 ten thousandths; 
4 thousand, and 4 hundred four ten thousandths ; 
472 thousand, and 204 ten thousandths 

3. Add 

437 thousand 349, and 467 hundred-thousandths ; 
420 thousand, and 2 hundred hundred-thousandths ; 
300 thousand, and 204 hundredrthousandths ; 
5003.87, and five hundred and five thousandths ; 
800 thousand, and five hundred sixtj-five hundredrthou^ 

sandths ; 
4000000, and five thoojaad and six hmdred-ihfmsandihs. 

4. Add 

9 

343 thousand 43, and six thousand hundred-thousandths ; 
241341, and four hundred and fourteen hundred-thott- 

sandths ;' 
11, and eleven thousand one hundred-thousandths; 
5, and five thousand six miUionths ; 
303, and three thousand three miUionths ; 
463 thousand 42, and 42 thousand eight miUionths; 
50 thousand, and 50 thousand fifty miUionths. 

5. Add 

307 thousand 82, and 47 thousand and 43 miUionths; 
439 thous£^d 20, and 374 thousand and 40 ten-miUionths ; 
4 hundred thousand, and 240 thousand and 301 ten-mil" 

lionths ; 
204 million 20, and 3004 ten-miUionths ; 
597 million 304, and forty thousand and thirty-six ten- 

miUionths; 
407 million 407 thousand, and four hundred and four ten- 

miUionths, 
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6. Add 

472 thousand 325, and 678 thousand 400 ten^mil- 

lionths ; 
400734, and 4072401 ten'miUionths ; 
25, and thirty-five thousand and 463 kundred-miUionths ; 
3, and three thousand and 496 hundred-miUiorUhs ; 
540, and 437 thousand and fifty hundred-miUionths ; 
40 millions, and forty-one hundred^miUionths. 

7. Add 

437 thousand 25, and 463 htUionths ; 
567 miUion, and 4374 hiUianths; 
207 thousand, and 573402 ^7?«on^; 
200, and three hundred and four hiUionths ; 
643 thousand, and thirteen biHiorUks ; 
50 thousand, and 13 ten-biUionths, 

8. Add 

seven thousand, and 43 ten-biUionth^ ; 
347 thousand, 247 ten-biUtonths ; 
18 hundred ten-biUionths ; 
347 thousand, and 14 ten-biUianths ; 
. 437 thousand and 5, and one thousand and eight Jnl- 
lionths ; 
3008, and four thousand and four hiUionthi. 

9. Add 

^\Q thousand 382, and five thousand five ten-iiUionths ; 
500 thousand, and five hundred thousand ten-biUi&nihs ; 
5374 hundred'hiUionths ; 
3469 hundred-biUionths ; 
5000005 hundred-iiUionihs ; 

five billion five million G^e thousand and five hundred- 
hiUiorUhs. 
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10. Add 

274 billions 38 thousand, and 14 tnllionths; 
274 billions 89 thousand and 15 ten-triUiontha ; 
274 billions 39 thousand and 15 hundredAiHMonths ; 
274 thousand and thirty-nine bundred-trtUianths ; 
274 millions 39 thousand and 15 hundred4r%Ui<mths ; 
274t thousand five hundred and five hundred^dUionths. 

Questions. — ^What is the sum of two or more numbers? (30.) 
What is Addition? (31.) What is the sign of Addition? (32.) 
What is the sign of equality? (33.) What is the dollar sign? (34.) 
Illustrate the use of each of the foregoing signs. What is the order 
of solving a problem? (36.) Analyze an example in Addition, at 
the blackboard. (36.) How may addition be proved? (36.,/.) 
What is the difference of two or more numbers? (38.) What is 
Subtraction? (39.) What is the minuend ? (40.) What is the sub- 
trahend? (41.) What is the remamder? (42.) What is the sign 
of Si#traction? (43.) Analyze an example in Subtraction, at the 
blackboard. (44.) , 

LESSON VI. 

11. Add 

374 thousand, and 83 ten-UUionths ; 
374 thousand, and 83 hiUionthi ; 
374 thousand, and 83 ten-^Uionths ; 
374 thousand, and 83 hundred-biJUonths ; 
374 thousand, and 83 hundred^mtUiontlis. 

12. Add 

nine thousand, and nine hiUtonths ; 
9 thousand, and nine triUionths ; 
9 thousand, and^nine huridred-triUionths ; 
' 9 thousand, and nine hundred'4housandJih8 ; 
9 thousand, and nine ten-triUionths ; 
9 thousand, and nine ten-thousandths. 
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13. Add 

9 thousand, and nine ten-hiUiontht ; 

9 thousand, and nine miUionths ; 

9 thousand, and nine hundred-thousandths ^ 

9 thousand, and nine hundredths ; 

9 thousand, and nine ten-thousandths; 

9 thousand, and nine thousandths. 

14. Add 

nine thousand, and nine hundredths; 

nine thousand, and nine tenths ; 

90 thousand, and nine hundred-thousandths; 

96 thousand, and nine miUionths; 

90 thousand, and nine ten-miUionths ; 

90 thousand, and nine hundredMUianths. 

.... :.• . 

ninety millions, and nine tenths ; 
ninety millions, and nine^ hundredths ; 
ninety millions, and nine hundred-thousandths ; 
ninety millions, and nine thousand ten-thousandths ; 
ninety millions, and ninety thousand hundredrthmb- 

sandths ; 
ninety millions, and nine hundred thousand miUionths. 

16. Add 

90 millions, and nine ten-miUionths ; 

90 millions, and nine hundred-miUionths ; 

90 millions, and ninety hundred-miUionths; 

90 millions, and ninety hiUionths ; 

90 millions, and nine hiUionths ; 

90 millions, and nine ten-biUionths. 



i 
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17. Add 

87 thousand 40, and 15 thatuandths; 
42 millions 8, and 13 miUumths; 
247 thoasand^ 138 thamandths ; 
9 thousand 9, and 9 tenths ; 
9 thousand 9, and 9 hundredths ; 
9 thousand 900, and 9 thousandths. 

18. Add 

280 thousand 40, and 30 ten^miUionths ; 
50 millions 37, and 30 hundredmiUianths ; 
3005, and 730 UUionths ; 
490 millions, and 7 tenths; 
689743, and 371 miUionths ; 
4703491, and four biUionths. 



19. Add 
37 units, 
467 hundreds, 
36 tenths, 
374 tenths, 
467 thousandths, 
467 thousands. 



20. Add 

372 hundreds, 
372 tenths, 
2tl 2 thousandths, 
372 millions, 
372 mtUtonths, 
372 ten-Oumsandtks. 



21. Add 



22. Add 



417 hundredths^ 

417 hundreds, 

417 thousands, 

417 miUiorvths, 

417 hundred thousands, 

417 hundredrthousandths. 



346347 tenths, 
280643 hundredths, 
571807 thousandths, 
307602 miUionths, 
470864 ten-thousandths, 
407684 hilUohihs. 
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28. Add 24. Add 

807413 billionthSf 80708604 ten-thausafuUJts, 

807418 billions, 8041702 tenths, 

488764 ten-thoasauds, 417684 thotutandthsy 

507083 ten-thou8andth$, 84166 ten-thottsandths, 

6807021 tm^miUionths, 417068 hundreds, 

417028 hundredriJwuMndthM. 487086 thousands. 

LESSON VII. 

175. SUBTRACTION OF DECIMALS. 
From 68.417 take 63.4177. 

MODEL OPERATION. 

68.417 Minuend. 
63.4177 Subtrahend. 



4.9993 Difference. 

ANALTSis.-The analysis and proof are the same as in simple 
subtraction. 

EXAMPLES FOR PRACTICE. 

25. From ten thousand, take ten thousandths. 

26. From ten millions, take ten miUiorUhs. 

27. From five hundreds, take five hundredths, 

28. From eight hundred thousands, take eight hundred- 
thousandths. 

29. From five tenths^ take ^Ye hundredths. 

30. From five hundred-4hottsandths, take five mtttionths. 

31. From eleven, take eleven tenths. 

32. From 113, take 113 tenths. 

33. From 417, take 1347 miUionths. 

34. From 8 tenths, take 436 thousandths. 

35. From 297 take 4138 thousandths. 

36. From 480 thousandthsy take 483 ten-Aousandths. 
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87. From one, take 8718643 tenrmiUionths. 

88. From two, and 847 thousandths^ take 4874 miUiarUhs. 

89. From 841, and 889 miUianths, take 89, and 507 ten- 
miUionths. 

40. From 4807.486, take 480, and 6708 fniUionihs. 

41. From 80700 4101, take 20007, and 89 ten^mOHanihs. 

QvKSTiONS. — How may Subtraction be proved ? (44., t.) What is 
Multiplication? (46.) What is the multiplicand? (47.) What is the 
multiplier? (48.) What is the product? (49.) Which are called 
factors? (60.) What is the sign of HulUpUcation ? (51.) Illustrate 
its use. Analyze an example in Multiplication from the blackboard. 
(63.) How may Multiplication be proved? (63., n.) 

LBSSON Yin. 

42. From 8701.2, take 488, and 674 ten-mtUimUhs. 

43. From 2.071, take 5678 ten-thousandths. 

44. From 46.21, take 896 ten'miUionths. 

45. From 2.6701, take 8472 UUionths. 

46. From .0000887, take 280 tnOionths. 

47. From one, take .0470864. 

48. From two, take 1.870864. 

49. From 800, take .89040004, 

50. From 800, take .000800801. 

51. From 6001, take 40.688041. 

52. From 8602, take 30440702. 

53. From 6801.40, take .0088042. 

54. From 5607.0008, take .900087. 

55. From 8000000, take 8 millionth^. 

56. From 50000, take*50 thousandths. 

57. From 5786 tenths, take 5786 hundredths. 

58. I owned a house worth $46.3074, and sold it for 
$80.40 less than it was worth ; what did I receive for it ? 
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59. I boagfat a book for $1.00401, and sold it for $1.8804; 
how much did I gain ? 

60. Bought a bushel of potatoes for $0.37468, and sold 
them for $0.803074 ; how much did I gain ? 

61. Bought 474.37 bushels of com, and sold 872.43 bush- 
els ; how many bushels had I remaining? 

62. Bought 347.246 lbs. of butter, and sold 241.3874 lbs. 
of it ; how many pounds had I left? 

^ 63. Bought 2417.46 lbs. of cheese, and sold 43.253 lbs. 
of it; how many pounds had I left? 

QuESTiOKS. — ^What is Division? (54.) What is the diyidend? 
(66.) What is the divisor? (56.) What is the quotient? (57.) 
What is the difference between Long Division and Short Divinon? 
(60.) (69.) What is the remainder? (61.) What are the signs of 
Division ? (62.) Analyze an example in Short Division, at the black- 
board. (64.) How may Division be proved? (64., t.) Illiistrate 
each of the following principles of the fundamental rules on the 
blackboard? (66.) 

LESSON IX. 

EXAMPLES COMBINING ADDITION AND SUBTRACTION OF 

DECIMALS. 

64 Three men bought a farm for $9407. : the first paid 
$2672.634; the second paid $3089.407; and the third the 
remainder : how much did the third pay ? 

65. A grocer bought 275.3 pounds of butter of one farm- 
er, and 318.34 lbs. of another; he afterward sold 210.3 lbs. 
to one customer, and 97.567 to another ; how many pounds 
had he remaining^? 

^6. A farmer had 1864.3 bu. of wheat and 1129.47 bu. 
of com ; he sold 1340.24 bu. of wheat and 1000.32 bu. 
com ; how many bushels of each had he remaining ? 

67. A merchant buys 245.4 yds. of cloth of one person, 
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125.37 yds. of another, 1183. yds. of another, and then 
sells 803.40703 yds. ; how many yards has he remaining? 

68. The difference of two numbers is 9068.42 ; the less 
is .480702 ; what is the greater ? 

69. The difference between two numbers is .30702 ; and 
the greater number is 490.70 ; what is the smaller? 

70. 9076.402 added to a certain number makes 47002.- 
865 ; what is that number? 

71. 40702.864 added to a certain number makes 40702.- 
865 ; what is that number? 

72. 4670.242 subtracted from a certain number leaves a* 
remainder of 670.4012 ; what is that number? 

73. The difference of two numbers is 30.21 ; the greater 
is 467.4 ; what is the sum of the numbers ? 

Questions.— ^Illustrate the contracted method of multiplying by 
10, 100, Ac. (67., 0.) Of multiplying by 25. (67., b,) Of multiply- 
ing by 12^. (67., c.) By 83^. (67., d,) By 126. (67., «.) Illustrate 
the contracted method of diyiding by 10, 100, 1000, &c. (67.,/) 
Of dividmg by 25. (67., g.) By 12). (67., h.) By 88^. (67., t.) 
By 125. (67.,/) 

LESSON X. 

17«, MULTIPLICATION OP DECIMALa 

Multiplj 304.a2 bj 24.4124. 

MODEL OPERATION. 

ft04.82 
24.4124 



.121 

^ .608 

8.048 

121.728 

1217.28 

6086.4 



7429.181 



728 Product of 4 ten'thausandthi, 
64 ** 2 thousandths. 

2 «• 1 hundredth. 

" 4 tenths. 

•** 4 units. 

** 2 tens. 



568 Total product. 



Noti.— Tke oporatton may be oontraoted by dropp^S the flgores at the right of 
the peipcndienlar Une. Their t»1u« will not materially affsot the remit. 
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Analysis. — 1. For convenience^ the numlSers are written so 
that unita will stand in the column of units, tens in the column 
of tens, tenths in the column of tenths, &c. 

2. For convenience, begin to multiply with the right hand 
figure. 

3. 4 ten thousandths of** 2 hundredths are 8 millionths; 
which write in the place of millionths. 

4. 4 ten thousandths of 3 tenths are 12 hundred thousandths, 
equal to 1 ten thousandth and 2 hundred thousandths ; write 
the 2 hundred thousandths in the place of hundred thousandths, 
and add the 1 ten thousandth to the product of the ten thou- 
sandths. 

5. 4 ten thousandths of 4 units are 16 ten thousandths, which 
with 1 ten thousandth are 17 ten thousandths, equal to 7 ten 
thousandths and 1 thousandth ; write the 7 ten thousandths in 
the place of ten thousandths, and add the thousandths to the 
product of the thousandths. 

6. 4 ten thousandths of no tens equals nb thousandths, which 
with 1 thousandth equals 1 thousandth, which write in the 
p}ace of thousandths. 

7. 4 ten thousandths of 3 hundred equals 12 himdredths, 
&c 

N. B.— The teacher shonld zeqtdre the ftnalydB until it Is thoroiisfaly under- 
stood. 

Questions. — ^What is United States money ? (68.) What are the 
gold coins? (69., a.) The silver coins? (69., 6.) The nickel coin? 
(69., €.) What is the use of the decimal point? (70.) What are the 
rules for the reduction of U. S. money ? (71., c.) How are the num- 
hers written in addition of U. S. money? (72., a,) In subtraction? 
(73., a.) In multiplication? (74., a.) In divisioi^ ? (75., a.) 

177. PROPOSITIONS IN THE MULTIPLIOATION OF 

DECmlLS. 

(a.) Any denomination multiplied by units gives the 

«Noin.^Qf figniflefl ttmuy and iB lued In its stead, when the muttipUer it a 
fraction. 
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$ame denomination ; as, hundredths multiplied bj units give 
hundredths ; thousandths give thousandths, &c. 

(&) Any denamtnaiion multiplied hj tenths gives a de- 
nomination ten times smaller than, the denomination multi- 
plied; as, units multiplied bj tenths give tertths; hundreds 
give tens, &c. 

(c.) Any denamtncdion multiplied bj hundredths gives a 
denomination one hundred times smaller than the denomina- 
tion multiplied ; as, {lundreds multiplied hj hundredths give 
units ; tenths, give thousandths, &c. 

(d.) Auj denomination multiplied hj thousandths gives 
a denomination one thousand times smaller than the denomi- 
nation multiplied ; as, hundreds multiplied bj thousandths 
give tenths ; tenths, give ten thousandths, d;c. 

(6.) General Law. — ^Any denomination multiplied hj 
anj denomination less than a unit, will give for a product a 
detiotnination as many times less tiian the denomination 
multiplied, as the denomination of the multiplier is less than 
a unit. 

N. B.— The teacher should question the pliirfls on ^ese inoposltknis, and also 
those in the diyidon of decimals, until they can giye the denomination or any pio- 
dnct prompt^ and accuratdj. 

Questions. — ^What is a bill of parcels ? (76.) What is a simple 
number? (77.) What is a compound denominate number? (78.) 
What is the reduction of compound denominate numbers? (79.) 
What is reduction descending ? (80.) What is reduction ascending ? 
(81.) What is English money ? (82., a.) Repeat the table. (82., 6.) 
Name the gold coins. (82., c.) The silyer coins. (82., d) The cop- 
per coins. (82., e.) 

LESSON ZI. 

Multiply 407^7 by 38.24 
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MODEL OPEBATIOV. 

407.37 
38.24 



1629 48 


8147 4 


325896 


122211 



15577.8 288 Ans. 

Non.— Thofle who prefer to use this model operatkm to ^e one beftm riTen. win 
find no difficulty in doing so. The former, however, is considered more ample and 
philoeophical, and more couTenient, especially when it is desirable lo cc^tract the 
operation by dropping the right hand decimal places. The reason for the follow- 
ing ruU appeairs in the analyaisi of the former operation. 

(/.) Rule L — MvUiply ai in simple numbers, and point 
off as many decimals in the product as the sum of the deci- 
mcdphces in the muUiplicand and muMplief, 

U. jy there are not as many figures in the product as the 
sum of the decimal places in the multiplicand and multiplier j 
supply the deficiency by prefixing ciphers. 

(74) (76) (76) (77) (78) 

Multiply 434.64 43.41 :53.04 41.23 3.41 
by 3.49 41.2 2.11 .21 2.23 



(79) (80) (81) fP9y (88) 

Multiply 3417.2 6437.2 6710.24 464.24 412.301 
by 3.8 4126. 413.2 3.02 4.121 



(84) (86) (86) (87) (88) 

Multiply 416.71 434.02 «31.24 61.24 41.23 
by 3.21 4.12 43.63 3.41 ' 2.13 



Questions. — ^What is weight? (88.) What is the use of Troy 
weight? (84.) What is a carat? (84., note.) Bepeat the table. 
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(84., a.) Bepeat the Long-ton table. (86.) Bepeat the Miscellane- 
ous table. (87.) What is the use of Apothecaries' weight? (88.) 
How are medicines bought and sold? Repeat the table. (88., a.) 
Bepea|^the comparative table of weights. (88., 6.) How many di- 
mensions has the measure of extension? (89.) 



(89) 

Multiply 341.42 
by 6.48 


LESSON xn. 

(90) (91) 

32.42 413.43 
831.21 86.431 


(98) 

512.3 
413.423 


(98) 

41.83; 
4.4 


Multiply 384.21 
by B.431 


(96) 

41.32 
4.137 


(96) 

4103. 
3.041 


(97) 

46.71 
4.112 


(96) 

43.042 
23. 


Multiply 463.41 
by 21.301 


' (100) 

4134. 
3.413 


(101) 

4. 
4 1.2 

(106) 

671.2 
4.41 


421. 
.321 


(108) 

241. 
.21 


(104) 

Multiply 537.43 
by 2.446 


•(105) 

412. 
.4123 


8^ 
4.426 


(108) 

871.2 
4.24 


(109) 

Multiply 37.471 
by 2.021 


(110) 

4123. 
1.0003 


(111) 
5.3074 
25. 


(112) 

413.42 
3.4004 


(118) 

37.4 

42.82 • 



(114) (116) (116) (117) (118) 

Multiply 463.41 342.41 86.43 4918.3 4183.7 
by 21.471 63.47 '4.137 91.67 41.864 



(119) 

Multiply 467.401 
by 3.0701 



(120) 

418.764 
3.0001 



(121) 

40003. 

.00007 
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(122) (128) (12i) 

Multiply 600000. 43742. 467.0483 

by .00007 .0006 41.86084 



(126) (126) (127) 

Multiply 67134. 460000. 6000. 

by 1.0000008 .80008 .00000008 

Questions. — ^How many dimensions has a line? (89., a.) A sur- 
face? (89., 6.) A solid? (89., c.) What is the use of Long meas- 
ure? (90.) Repeat the table. (90., a.) Repeat the tat>le of miscel- 
laneous Long measure. (90., 5.) What is the use of Gunter^s CHiain? 
(91.) Repeat the table. (91.^ a.) What is a square? (92.) What 
is the use of Square measure? (92., c.) How do artificers estimate 
their work? (92., d,) Repeat the table. (92.,/) 

LESSON xin. 

128. Multiply 37.0804 by 4.604; by 4.06402j by 
.00003. 

129. Multiply 430.704 by 37.4008 ; by 5.0007; by 600.- 
0070001. 

130. Multiply 380.412 by 2.00071 ; by 841.021 ; by 
687.18302. 

131. Multiply 437.401 by .3000002; by .00004; by 
000008. 

132. Multiply 3806.001 by .00007;* by .000008; by 
000007. . - 

133. Multiply 40607.001 by .80404; by .30012; by 
.00070007. 

134. Multiply 600000. by .00004 ; by 000008 ; by 
.0000007. 

135* Multiply 900000. by .00009 ; by .0009 ; by 
.00000009. 

136. Multiply 80000. by .00008 ; by .0008 ; by .000008. 
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137. Multiply 40000. by .0007 ; by .00006 ; by .000002. 

Questions. — What is the use of Surveyors* square chain? (93.) 
Repeat the table. (93., a.) What is a cube? (94.) Give the aualj- 
sis of the cubic yard. (94., b.) What is the use of cubic measure? 
(94. » c.) RepeAt the table. (94., e.) What are the dimensions of a 
cord of wood? (94., d. 8.) What is the difference between a cord 
foot, and a cubic foot of wood? What are measures of capacity? 
(95.) What is the use of Liquid measure? (95., a.) Repeat the 
table. (95.) 6.) Repeat the miscellaneous table. (96., c.) 



LESSON XIY. 

138. Multiply 468 thousand by 402 tm^thousandihs. 

139. Multiply 304 thousand^ by 402 hundrecUhau- 
sandths. 

*l40. Multiply 8467 mtUionths by 4678 millions, 

141. Multiply 2000 millions by 2000 miUionths. 

142. Multiply 4670 ten-thoiLsandths by 4864 mittionths. 

143. Multiply 378 and 463 thousandths by 437 hundred- 
thotisandths. 

144. Multiply 467 and 437 thousandths by 600000 ten- 
mtUionths, 

145. Multiply 384 and 304 miUionths by 34^ thousands. 

146. Multiply 472 and 464 thousandths by 467 hundreds. 

147. Multiply 386412 and 4 ten-thousandths by 8078. 

148. Multiply 402 and 3 hundred-thousandths by 2 hun- 
dredths. 

149. Multiply 407 and 4 UUionths by 888 bilKons. 

Questions. — What is the use of Dry. measure? (96.) Repeat the 
table. (95., a.) Repeat the comparative table of measure. How 
can Dry measure be reduced to Liquid measure? Ans. — \Bt, Re- 
duce Dry n^asure to cubic inches. 2nd, Reduce the cubic ifiches to 
Liquid measure. What is time? (97.) Repeat the table. (97., a.) 
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LESSON XV. 

150i What will 467.3 bushels of wheat cost, at $1,123 
per bushel ? What, at $1,713 ? What, at $1,426? 

151. What will 943.42 lbs. of tea cost, at $0.97^ per 
pound ? What, at $1.43^ ? What, at $0,506 ? 

152. What will a firkin of butter, containing 92.3 lbs., 
cost, at $.25 per pound ? At $.157 ? At $0,187 ? 

153. Bought a bale of doth containing 95 pieces. 14.75 
pieces were damaged, and I was obliged to sell the whole 
at an average of $9.462 ; how much did I receive for it? 

154. Bought 46783 oranges for $1000, and sold them for 
$0.02| apiece ; did I make, or lose, and how much? 

155. A man bought 4374 sheep for $16000. He sold 
one half of them at $3.75 a head, and' the remainder at 
$4.12^ a head ; did he make, or lose, and how much ? 

156. A man sold, at different times, 3^76.4, 437.24, and 
572.4, bushels of apples ; what should he receive, at .25 
cts. per bushel ? 

157. Bought 86.4 yds. of cloth at 68^ cts. a yard, 15.^4 
yards, of qalico at 18 Qts. a yard ; how much did I give 
for both? 

158. Bought 4.3 barrels of cider, each barrel containing 
32.4 gal., at 14 cts. a gallon ; how much did the cider cost? 

159. How many sq. ft of wall and ceiling in a room 24.2 
ft. long, 13.4 ft wide, and 11.3 fl. high? 

160. How much would it cost to plaster it, at 2^ cts. per 
sq. ft. ? 

Questions. — ^Repeat the table of the calendar year? (97., b.) What 

.is the use of circular motion ? (98.) Bepeatthe table. (98.,^.) Repeat 

the table of particulars. (99./a.) Repeat the table of paper. (99., b.) 

The table of books. (99.^ e.) How many words make a folio ? (99., d) 
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What 18 reduction desceDding? (80.) Analyze an example at 
the blackboard. (100., a.) Repeat the rule. (100., b.) What la re- 
duction ascending? (81.) Analyze an example at the black- 
board. (101., a.) Repeat the rule. (101., 6.) 

« LESSON XYI. 

161. A grocer bought five tabs of batter^ each cootain- 
ing 64.37 lbs., at 18.5 cts. per pound; 7 cheeses, each 
weighing 46.34 Ibs^ at 9.3 cts. per pound : how much did 
the whole cost ? 

162 If a clerk receiving $4440.25 spends $1472.22 for 
board, and twice as much for clothes, books, and other ex- 
penses, how much will he have left? 

163. B has 457.2 lbs. of sugar, C has three times as 
many as B, and D has as many as B and C together ; how 
many pounds of sugar has D ? 

164. A has 43.2 tubs of butter, B has 2.4 times as many 
as A, and C has twice as many as A and B together ; how 
many tubs have they in all ? 

165. A has 371.5 yards of cloth, B has .4 as many yards 
as A, and C has 3.7 as many yards as A and $ together ; 
what is the value of all the cloth, at $2.42 per yard ? 

166. There are 757 tubs of butter, each tub weighing 
37.4 lbs. ; the tubs which contain the butter weigh .14 as 
many lbs. as the butter they contain ; how many pounds of 
butter do the tubs contain ? 

167. A farmer sold 19.3 tubs of butter weighing 78.3 
lbs. €^h ; the tubs which contain the butter weigh each .12 
as many pounds as the butter they contain : how much is 
the butter worth, at 29.3 cts. per pound ? 

QcTESTiONS. — ^Analyze at the blackboard an example in the addi- 
tion of denominate numbers. (102., a.) Analyze at the blackboard 
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an example in the subtraction of denominate numbers? (108., a.) 
Give the rule. (lOS., g.) 

LESSON xvn. 
178. DIVISION OF DECIMALS- 
Divide 2.460 by U.24. 

MODEL OPERATION. 

14.24)2.460(.1727+ Ans. 
1.424 



1.Q360 
9968 



8920 

2848 

10720 
9968 

Analysis. — 1. For convenience write the divisor, dividend, 
and quotient, as in simple division. 

2. 14.24 are equal to 1424 hundredths; and 2.460 are equal 
to 2460 thousandths. 

3. 1424 hundredths are contained in 2460 thousandths 1 
tenth of a time, with a remainder of 1086 thousandths, equal 
to 10860 ten thousandths. Write the 1 tenth in the place of 
tenths in the quotient 

4. 1424 hundredths are contained in 10860 ten-thousandths 
7 hundredths of a time, with a remainder of 892 ten-thousandths, 
equal to 8920 hundred-thousandths. Write the 7 hundredths 
in the place of hundredths in the quotient 

6. 1424 hundredths are contained in 8920 hundred-thou- 
sandths 2 thousandths of a time, with a remainder of 1072 
hundred-thousandths, equal to 10720 million ths. Write the 2 
thousandths in the place of thousandths in the quotient 
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1424 hundredths are contained in 10T20 millionths 7 ten- 
thousandths of a- time, with a remainder, &,c* 

Notes . — ^1 The analysis should be carried as ftr as the teacher maj deem adtiflable. 
2. The elga -\- annexed to the quotient shows tliat the dirision is not exact. 

1 79. PROPOSITIONS IX DfVTSION OF DECIMALS. 

(a.) Any denomination divided bj units gives the same 
denomination for a quotient; as, hundredths divided by 
units give hundredths ; thousandths give thousandths ; 
hundreds give hundreds, &c 

(b.) Any denomination divided bj tenths gives a'denomi- 
nation ten times larger than the denomination divided ; as, 
units divided by tenths give tens ; tenths give units ; him- 
dredths give tenths, &c. 

(c.) Any denomination divided bj hundredths gives a de- 
nomination one hundred times larger than the denomination 
divided; as, units divided by hundredths give hundreds; 
thousandths give tenths; millionths give ten thousandths, &c. 

(d,) Any denomination divided by thousandths gives a 
denomination one thousand times larger than the denomina- 
tion divided ; as, thousandths divided by thousandths give 
units, &c. 

(c.) Genebal Law. — ^Any denomination divided by any 
denomination less than a unit, gives for a quotient a denomi- 
nation as many times larger than the denomination divided, 
as the denomination of the divisor is less than a unit. 

Non. — ^For the lue of teaehen ^o prefer the old method of pointing) we glTo 
the following : - 

(/.) Rule. — Divide as in simple division, making the 
number of decimal places in *the dividend at least equal to 
those in the divisor ; then subtract the number of decimal 
places in the divisor from the number of decimal places in 
the dividend, and the remainder mU denote the number of 
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decimal places in the quotient. Should there not he as many Jig- 
ures in the quotient, supply the deficiency by prefixing ciphers. 

Questions. — ^Analyze at the blackboard an example in the multipli- 
cation of denominate numbers. (104.) Analyze at the blackboard an 
example in the diyision of denominate numbers ? (105.) What is an 
integer? (106.) What is an odd number? (lO/Z.) What is an even 
number? (108.) What is a prime num'ber? (109.) What is a com- 
posite number? (110.) When are numbers said to be prime to each 
other? (111.) What is a prime factor? (112.) What is a compo- 
site factor? (118.) 

LESSON xvin. 
EXAMPLES FOR PRACTICE. 



168. Divide 463. by 38. 

169. Divide 417. by 47. 

170. Divide 347. by 59. 

171. Divide 24.374 by 73. 
♦172. Divide 2.432 by 97. 

173. Divide .6712 by 39. 

174. Divide .672 by 58. 

175. Divide .0743 by 69. 

176. Divide .007 by 87. 

177. Divide .43007 by 96. 

178. Divide .00093 by 87. 

179. Divide .00007 by 596. 

180. Divide .00001 by 359. 



181. Divide 4 by 72. 

182. Divide 40 by 973. 

183. Divide 63.1 by 25. 

184. Divide 12 by 376. 

185. Divide 864 by .3. 

186. Divide 642 by .4. 

187. Divide 572 by .5. 

188. Divide 896 by .5. 

189. Divide 305 by .5. 

190. Divide 40.2 by .7. 

191. Divide 4.3 by .9. 

192. Divide 6.7 by .8. 

193. Divide .4 by .9. 



Questions. — ^Is a unit considered a faotor? (113., «.) Separate a 
composite number into its prime factors. (114.) Give the rule. 
(114., (/.) Give the proof. (114., «.) What is the use of a paren- 
thesis or vinculum ? (116.) What* is cancellation ? (117.) What is 
a common divisor of two or more numbers? (118.) What is the 
greatest common divisor? (119.) What is a common multiple of 
two or more numbers? (121.) 

*NoTK.— Gontinu* the diyision to five decimal places in the quotient. 
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194. DiTide .468 by .4. 

195. Diyide .487 by 4.6. 

196. DiTide 3.07 by 46.8. 

197. Divide 4.07 by 916.8. 

198. Divide .6703 by 571.2. > 

199. Divide 46.72 by 8712.8. 

200. Divide 427.1 by .08. 

201. Divide 467 by .07. 

202. Divide 417 by .09. 
208. Divide 387 by .07. 
204. Divide 868 by .04. 
206. Divide 407 by .28. 
206. Divide 91.68 by .47. 



LESSON 

I 207. Divide 46.72 by .82. 



208. Divide 46.47 by .48. 

209. Divide 96.876 by .48. 

210. Divide 47.236 by .97. 

211. Divide 87.26 by 4.88. 

212. Divide 67.48 by 87.46. 
218. Divide 21.8 by 467.28. 
214. Divide 9 by 8724.86. 
216. Pivide 4 by 6712.48. 

216. Divide 1 by 6788.41. 

217. Divide .007 by 3672.49. 

218. Divide .00006 by 7189^48. 

219. Divide .000802 by 6768.48. 



Questions.— What is a multiple of a number f (120.) What is 
the least common multiple? (122.) What is a fraction? (128.) 
What is a common fraction ? (124.) What is a decimal fraction? 
(125.) What are the terms of a fraction? (126.) What is the de- 
nominator of a fraction? (127.) 



LESSON 

220. Divide 307.464 by 34 ; by 3.4 ; by .34. 

221. Divide 407.673 by 46.3 ; by 50.72 ; by .467. 

222. Divide 876.4123 by 864.3 ; by 8.67 ; .by 4.673. 

223. Divide 896.437 by 967.3 ; by 5.7(i3 ; by 6.934. 

224. Divide 43.2 by 467.2 ; by 59.634; by 2.6734. 

225. Divide 46.73 by 947.32 ; by 47.286 ; by 4.4834. 

226. Divide 46.37 by 46.37 ; by 4.637 ; by .4687. 

227. Divide 9 by 83 ; by 3.67 ; by 9876. 

228 Divide 8.3 by 6.72 ; by 9.183 ; by 671.83. 

229. Divide 4.7 by 9.1864; by 9.1372; by 8.6493. 

230. Divide .87 by .89672 ; by .03496; by .0089672. 

Questions. — ^What does the numerator of a fraction show? (128.) 
What is a proper fraction ? (129.) What is an improper fraction ? 
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(130.) What is a mixed number? (131.) What is a simple fraction? 
(132.) What is a complex fraction? (133.) What is a compound 
fraction? (134.) Of what may fractions be considered Indications? 
(135.) To what does the numerator of a fraction correspond in di- 
yision? (136.) To what does the denominator of a fraction corres- 
pond in division ? (136.) 

LESSON XXL 

231. Divide 4.07864 by .963; by 6.7863; by 8.6743. 

232. Divide 4.83726 by .4867 ; by 4.8673 ; by 9.6724. 

233. Divide 96.7387 by .46783; by 6.3732; by 67.834. 

234. Divide 91.7837 by .6803; by .00786; by 44.6784. 

235. Divide 4 by 96^783 ; by .000643 ; by 41867. 

236. Divide .1 by 9.1867; by .000734; by 967863. 

237. Divide .6 by .47136; by .96037; by 678397., 

238. Divide 6 by 9673.42 ; by 9.0007 ; by 467321. 

239. Divide .000006 by .000007 ; by 60000 ; by 6000000. 

240. Divide 8000000 by .000009; by 6000.007; by 
6000.00007. 

241. Divide .0000009 by .0000007; by 700000; by 
40000000. 

242. Divide 8643.004 by .00000087 ; by 6000000 ; by 
60000000. 

Questions. — If both numerator and denominator of a fraction are 
increased in an equ&l ratio, is its value changed ? (137., a.) If both 
are decreased in an equal ratio, is its value changed? (137., 5.) 
What effect has multiplying the numerator, upon the value <>f a frac- 
tion-? (137., e.) What effect has multiplying the denominator, upon 
the value of a fraction? (137., c.) What effect has dividing the 
numerator, upon the value of a fraction? (137.,/.) What effect has 
dividing the denominator, upon the value of a fraction? (187., dl) 

LESSON XXIL 

What is the value of each of the following expressions ? 

243. 86-5-9.13x6.7+87.643—4.23. 
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244. 43.6X874.24-5-8.74—6.43+86.743. 

245. 6.889X471.23-f-9.67— 4.7+9.83. 

246. 5-5-967X41.3-f-8.6— 6.72+67.38. 

247. 46.783 X-4712-f-967.4— .378+986.742. 

248. 507.683-5-41.3X86.4—21.3x3.1+6.7188. 

249. 907.213x8.643—21.32X67.32+86.434. 

250. 864.307-f-89.76x34.7— 6.72+8.38764. 

QnxOTiONS. — ^What is a fraction? (188.) How is the denomina- 
tion of a fraction detennined? (189.) What is redaction of frac- 
tions? (141.) What is reduction ascending? (142.) What is re- 
daction descending? (143.^ When is a fraction taid to be expressed 
In its lowest terms? (144.) What is the rale for reducing a fraction 
to its lowest tenfis? (146.) 

LESSON xxm. 

PRACTICAL EXAMPLES. 

A man sold 13.4 bushels of apples, at $0.37 per bushel, 
and then divided the money among 14 poor men; how 
much did each man receive ? 

MODBL OPERATION. 

18.4 bu. 
.37 cts. 



.938 
4.02 



14)$4.958 



1.354+ Ans. 

Analttical Steps. — 1. Find what was received for th« ap- 
ples. 
2. Find what each man received. 

Non.— The teacher shoold require the AiU ezplanatioii of each step in Uieaiialy- 
■bi of the fbllowing examj^es. 

10 -- - 
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QuESTioKS. — ^Analyze an example at the blackboard, in which a 
fraction is reduced to its lowest terms. (146.) Analyze an example 
in which an improper fraction is changed to a mixed number. (146.) 
In which a mixed number is changed to a given denomination. (148.) 
What is addition of fractions? (149.) When are fractions said to 
hare a common denominator? (160.) Can fractions be added, when 
not of the same denomination? Why not? (16., a.) 

LESSON xxrv. 

251. What will 4.9 lbs. of sugar cost, at 13.42 cts. per 
pound ? 

252. If 23.7 lbs. of sugar cost 9.2 cts. per pound, and 
41.3 lbs. of rice cost 4.2 cts. per pound, what do both cost? 

253. If 14.6 lbs. of cotton cost 34.7 cts. per pound, and 
91.3 gal. of molasses cost 43.2 cts. per gal., what do both 
cost? 

254. If the interest on one dollar for one year is 7 cts., 
what is the interest on $39.42 for the same time ? 

255. If the interest on one dollar for one year is 8 cts., 
what is the interest on $93.41 for the same time ? 

256. J£ the interest on one dollar for one year is 4 cts., 
what is the interest on one dollar for one month ? 

257. If the interest on one dollar for one year is 9 cts., 
what is the interest on one dollar for nine months ? 

258. J£ the interest on one dollar for one year is 11 cts., 
what is the interest on $23.43 for one month? 

259. If the interest on one dollar for one year is $0,125, 
what will be the interest on $16.37 for 27 months? 

26(}. If the interest on one dollar for one year is $0,117, 
what is the interest on $87.34 for 37 months ? 

QuKBTioNs. — ^What is the subtraction of fractions? (161.) How 
do you add and subtract fractions having a unit for the numerator ? 
(162.) What is multiplication and division of fractions? (168.) 
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Analyze an example in which a fraction is multiplied by an integral 
number. (154.) Give the rule. Analyze an example in which a 
fraction is divided by an integral number. (155.) Giye the rule. 

LESSON XXV, 

261.1 invest $478.60 in business, and, at the end of one 
year, I find that mj gains are $36.42 ; how much have I 
gained on one dollar? . 

262. If I invest $964.32 in business, and gain in one 
year $46.47, how much do I gain on $47.36? 

263. The gain on one dollar is called percentage ; now, 
if I invest $374.23 in sugar, and sell it so as to gain $37.46, 
how much per cent do I gain ? 

264. A man bought scxne molasses for $374.65 ; h'S^ sold 
the molasses shortly after so as to gain $89.46 : what was 
his gain per cent. ? 

265. A man bought a drove of sheep for $372.48, and 
sold them at a loss of $63 ; what was his loss on one dol- 
lar? 

266. A merchant bought 478 pieces of cloth for $2413.- 
60 ; he sold it at a loss of $967.40 : how much did he lose 
on one dollar? * 

267. A grocer bought 43 sacks of rice for $564.30, but, 
it being damaged, h^e was obliged to sell it for $426. ; how 
much did he lose ? How much did he lose per cent. ? 

268. A speculator bought $3974. worth of gold on Sat- 
urday, and on Monday he was obliged to sell it for $3576.- 
21. How much did he lose? How much did he lose per 
cent.? 

Questions. — Analyze an example of the division of a mixed num- 
ber by an integral number. (166.) Give the rule. Analyze an ex* 
ample of the multiplication of a fraction by a fraction. {151.) Give 
the rule. Aualy;ce an example of the multiplication of a mixed 
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number bj a mixed number. (158.) Analyze an example of the 
diTision of an integral number by a fraction. (169.) Give tbe rule. 

LESSON XXVL 

REDUCTION OF DECIMM.S. 
180* To change a common fraction to a decimal, and 
a decimal to a common fraction. 
Change } to an equivalent dedmaL 

MODEL OP]$BATION. 
8.^3. FBOOF. 

' f 375^8 

.375^Ans. 1000 8* 

(a.) Analysis. — ^As the nmnerator is a diyidend, and the de- 
nominator a diyisor, reducing it to a decimal is simply an ex- 
ample of the division of decimals, and may be treated as such. 
(See Anal, of Divis. of Decimals, 178.) 

(d.) Pboof. — A decimal may be written in the form of a com* 
mon fraction; thus, .375, equals ^^, which reduced to its 
lowest terms equals j. 

(e.) NoRS.— 1. When the denominator, or diTisor, contains other prime iketon 
than 2 or 6, tbe dlriafcni mnat continue indeflnitdy, and some llgoie or fignras iriU 
be continaally repeated to fiom the quotient. 

2. A decimal which is expressed by a continual repetition of a certain fignre or 
figures, is called a einulati$ig dee^neUar repetend, 

8. A repetend is distinguished by a dot over the first and the last of the repeat- 

ingfigures fhu8,.42d8iiow8thatfhe3isax«petend: .46871 shows that 871 is a repe- 
tend. The repetend taken with the rest of the decimal is called a mixed repetend. 

4. To chan^ a repetend to an equivalent common flnction, write the repetend 
toe a numerator, and as many «<n<Mi for the denominator as the repetend has figures , 

. ,. 135 6 ^ 41^^ 9 375 5 

thus, .186=: ,= — ; the mixed zevetend .416^ — ^X-;r^rT::=r-:;» 

999' 87' "* "™« '"P"™" »^° 100 9 900 12 

Questions. — Analyze an example of the diyision of a fraction by 
a fraction. (160.) Give the rule. Simplify an example of compound 
fractions. (161.) An example of complex fractions. (161.) Ana- 
lyze an example of finding the greatest common divisor of fractions 
(162.) Analyze an example of finding the least common moltii^e 
of two or more fractions. (168.) 
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269. Change f to a decimaL 

270. Change i^ to a decimaL 

271. Change 3| to a decimaL 

272. Change 43^^ to a decimaL 

273. Change 2^^ to a decimaL 

274. Change ^f y to a decimaL 

275. Change ^^ to a decimaL 

276. Change -^— to a decimaL 

*=* 9-41 

277. Change -JLLl^ to a decimaL 

° -4167 9 

278. Change ^^1± to a decimaL # 

279. Change -^l- to a decimaL 

280. Change ^x^? ^^ ^ decimal. 

281. Change .75 to a common fraction. 

282. Change .875 to a common fraction. 

283. Change .4375 to a common fraction. 

284. Change .04 to a conmion fraction. 

285. Change 3.567 to a common fraction. 

286. Reduce 8.275 to a conmion fraction. 

287. Beduce .00049 to a conimon fraction. 

288. Beduce .6 to a common fraction. 

289. Beduce .72 to a common fraction. 

290. Beduce .185 to a common fraction. 

291. Reduce .093 to a common fraction. 

292. Beduce .23563 to a common fraction. 



Questions.— What is reduction ascending ? ( 1 65. ) What is reduc- 
tion descending? (164.) What is the comparison of numbers? 
(166*) What axiom is used in the comparison of numbers? (16., «.) 
What are the rules for the addition and subtractioa of fractional 
denominate numbers? (168., a., 6.) 
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LESSON XXVIII. 

REDUCTION OF* DENOMINATE DECIMALS. 

181. Reduction Descending in denominate 

decimals is the same as in integral denominate numbers. 

183. Reduction Ascending in denominate 
decimals is the same as in integral denominate numbers. 

Change .34672£. to integral numbers of lower denomi- 
nations. 



MODEL OPERATION. 



.34672£. 
20s. 

6.93440s. 
12d. 

11.21280d. 
4 far. 



Pboof. 



6s.4.11d.+0J^+far. 
20)17 

4 far.). 85 far. 

12d.)11.2125d. 

20s.)6.9343+s. 

.34671 +£.* 



.85120 far.=^= JJ far. 
6s. lid. ^^ far. Ans. 

(a,) Analysis. — 1. Change poimds to shillings. 

Since in one pound there are 20 shillings, in .34672£. there 
are 20 times as many shillings as pounds, which are 6s. and 
.93440 of a shilling. ' 

2. Change .9344 of a shilling to pence. 

Since in one shilling there are 12 pence, in .9344s. there are 
12 times as many pence as shillings, which are lid. and .2128 
of a penny. 

3. Change .2128 of a penny to farthings. n 
Since there are 4 farthings in one penny, in .2128d. there are 

*NoTX. — ^When only tenths and hundredths aro changed to common fi»ctions. 
the example will not proyer exactly correct, but nearly enough so for all practical 
purposes. 
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4 times as many Qu'things as pence, which are fiff. with a re- 
mainder of .85* of a farthing, equal to ^ far. 

Therefore .84672£.=6s. lid. j^H-far. 

(6.) Analysis of Proof. — 1, Change JJ far. to farthings. 

Since in twenty 20ths there is one far., in seventeen 20ths 
there are one-ttoentieth as many fiirthings as 20th8, which are 
.85 far. 

2. Change fiurtiiings to pence. 

Since in 4 far. there is one penny, in .85 fiur. there are one- 
fourth as many pence as fiirthings, which are .2125d., which 
with lid. added equals 11.2125d. 

8. Change pence to shillings. 

Since in 12d. there is one shilling, in 11.2125d. there are one^ 
twelfth as many shillings as pence, which are .9848+s., which 
with 6s. added equals 6. 9848+s. 

4. Change shillings to pounds. 

Since in 20 shillings there is one pound, in 6.9848s. there are 
one twentieth as many pounds, &c. 

Reduce .f(4£. .9s. .Idd. .8} fac' to integers of lower de- 
nominations. ' 

MODEL OPEBATION. 

.84£.+.9s.+.18d.-i-,8| &r. 
2Qs . 

6.80s. 
.9 s. 



r.rs. 

12d. 

8.4d. 
.18d . 

a58d. 
4&r. 

2j[2far. 
.8ffar.= .875 fa r. 

2.995 far, =2UJ far. 

Therefore .84£. .9s. .13d. .8f far.=6s. 8d. 2J^fiir. 

*NoTBr-Th6 remainder of tba fraction may be rejected, becaaw of Us trifling 
value. 
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Analytical Steps. — 1. Reduce pounds *o shillings, and add 
the shillings. 
2. Reduce shillings to pence, and add the pence. 
8. li^duce pence to fiirthings, and add the farthings. 
4. Reduce .996 to a common fraction. 

Questions. — ^What is said of the decimal scale ? (1 69.) What is said 
of units' place? (170.) Which are integral numbers, and which are 
decimals? (171., d,) Repeat the numeration table from right to left. 
(171., a.) From left to right. (171., a.) How is a mixed number 
formed ? (172.) How are numbers usually divided for conyenience in 
reading? (173.) Write a rule for the addition of decimals. 

LESSON XXIX. 

EXAMPLES FOR PRACTICE. 

293. Reduce $.28125 to integers of lower denominations. 

294. Reduce .3746 lbs. to integers of lower denomina- 
tions. 

295. Reduce .437 cwt. to integers of lower denomina- 
tions. 

296. Reduce .37 lb. apothecaries' weight, to lower de- 
nominations. 

297. Reduce .34 lb. Troy weight, to lower denomina- 
tions. 

298. Reduce .374 A. to integers of lower denominations. 

299. What is the value of .27 A. 62 R. in lower denomi- 
nation? 

300. How many cubic inches in .371 cd. of wood? 
801. How many gills in .16 hhd. .43 gal. ? 

Questions. — ^Write a rule for the subtraction of decimals? 
(175.) Analyze an example in the multiplication of decimals. (176.) 
When any denomination is multiplied by units, what is the de- 
nomination of the product? (177., a.) If multiplied by a tenth f 
(177., fc) If multiiiied by hundredths F (177., c.) By thaueatidthsf 
(177., d) 
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. LBSSON XXZ. 

802. How many oimces in 4^4 cwt? 

303. How many drams in 3.264 tons ? 

304. How many sq. in. in 4.3 A. 1.12 sq. ids. ? 

305. Reduce 3 rds. to the decimal of a mile. 
3^6. Reduce 6 fur. 8 rds. 9 ft to miles. 

307. Reduce 9 A. 4 R. 2 sq. rds. to square miles. 

308. Reduce 3 cwt 9 qrs. 18 lbs. to hundred weight 

309. Reduce 9 cwt 1 oz. to cwt 

810. Reduce 14mL 2} yds. 3 in. to miles. 

811. Reduce 13 m. 14f fur. 9 yds. 8^ in. to miles. 

QirssnoKS. — ^What is the general law for the midtipUoation of 
decimals? (I'T'Z., e.) Bepeat the role for moltiplicatioii of decimals. 
(177.,/.) Analyze an example in the division of decimals. (178.) When 
any denomination is diyided by units, what will be the denomination 
of the quq^ient? (179., a.) If divided by tenths? (179., 6.) If 
divided by hundredths? (179., c.) By thousandths? (179., d) 
What is the general law for division of decimals? (179., e.) Bepeat 
the rule. (179.,/) 

LESSON XXXI. 

MISCELLAJ^OUS EXAMPLES. 

812. What wiU 13 lbs. of haj cost, at $20 per ton? 
313. What will 17^ lbs. of hay cost, at $17 per ton? 
314 What will 13 eggs cost, at 17 cts. per doz.? 

315. What win 4 doz. ^gs cost, at 19 cts. per doz. ? 

316. What is the value of 15 cwt 3 qrs. 14 lbs. of coffee^ 
at $9.50 per cwt ? 

317. What cost 17 T. 18 cwt 1 qr. 7 lbs. of pork,^ $2«50 
per cwt? 

318. What cost 15f yds. of doth, at $3.75 per yacd ? 
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319. What cost 15 cd. 13f cu. ft. of wood, at $4.63^ per 
cord? I 

320. What are the contents of a pile of wood 9 ft. 3f in. 
long, 4 ft. 3f in. wide, and 8 ft. 7 in. high ? 

'321. At $9.37 per. cord, what will a pile of wood cost 
that is 8 ft. 2 in. long, 5 ft.^2^ in. wide, 8 ft. 11^ in. high? 

Questions. — How are common fractions changed to decimals? 
(180., <r.) What is the difference between changing common frac- 
tions to' decimals aiid the division of decimals? (180., a.) How may 
the operation be proved?. (180., 6.) When the denominator of a 
fraction contains other factors than 2 or 5, will the division be exact? 
(180., c, 1. ) When a figure or figures are continually repeated, what 
are they called? (180., c., 2.) . 



LESSON XXXII. 

322. What are the contents of a board 12 ft;. 6 in. long, 
and 2 ft. 9 in. wide ? ^ 

323. What are the contents of 369 boards, each 12 ft^ 8 
in. long, 3 ft 2 in. wide ? 

324. What would be the cost of a load containing 53 
boards, each board 13 ft. 2 in. long, 7 J in. wide, at 2 J cts. 
per square foot ? 

325. Bought 13 casks of vinegar, each containing 25 gal. 
3 qts. 1 pt, at $0,375 per gallon ; what was the cost? 

326. Bought a farm containing 143 A. 30f sq. rds., at 
$46.43 per acre ; what was the cost ? 

327. Paid $14.53 for 2.37 cwt. of nails ; how much was 
that per pound ? 

328. Paid $17.28 for 2f cwt. of nails ; how much was 
that per pound ? 

329. Paid $25.17 for 3.72 cwt. of sugar; how much was 
that per pound ? 
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330. Paid, $36.42 for 4f cwt of sugar; how much was 
that per pound ? 

331. Bought 14.32 cwt of haj at $0.05 per pound ; how 
much did it cost? 

Questions. — How are^circnlating decimalfl distingmshed ? (180., 
c, 3. ) How are repetends changed to common fractions ? ( 1 ^0., <;., 4. ) 
What is redaction descending in denominate decimals f ( 181 . ) What 
is redaction ascending? (182.) Give the analysts of an example of 
redaction descending. (182., a.) Give the analynis of an example of 
reduction ascending. (182., 6.) 

LEssoir xxxm. 

332. Bought 2.42 cwt of flotir at $1.25 per qr., and sold 
it at 6.5 cts. per pound ; how much did I gain ? 

333. Bought 9i^ qr. of rice at 7 cts. per pound, and sold 
it for 11 cts. per pound; how much did I make bj the ope- 
ration ? 

334. Bought 4.3 hhd. of wine at $2.14 per gallon, and 
sold it at 12.24 cts. per giU ; how much did I make by the 
operation ? 

335. What will ^ of an ounce of snuff cost, at $1.53 
per pound ? 

336. What will ^ oz. of hay cost, at $13.20 per ton? 

337. What will .341 of a grain of gold be worth, at $16. 
per ounce ? 

338. What will ^ of a grain of gold be worth, at $238 
.46 per pound ? 

339. If I of a cord of wood cost $6.50, what will one 
cord cost ? 

340. If f of a cord of wood cost $8.72, what will 9.34^ 
cords cost ? ^ 

341. If f of a cord of wood cost $9.37, what wiU be the 
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cost of a pile of wood 16 ft. 8 in. long, 3 ft. 7 hi. wide, and 
7ft. Sin. high? 

Questions. — -Write on the blackboard a rule for i*edaciiig a com- 
mon fraction to a decimal. (180., a.) Write a rule in 1^6 same imiii- 
ner for reducing a decimal to a common fraction. (180., b.) What 
is the difference between a common and f decimal fraction? -(1^^*) 
(125.) How many tenths make a unit? How much larger is a hun- 
dred than 1^ tenth ? A ten than a hundredth ? 

LESSOK ±XXlt. 

342. A man bought a ship for $35000 ; f of it was sold 
to Mr. Jones for $22314.23, and the remainder to another 
man at a gain:of $416.82^ what was made on the sale of 
the ship? 

343. A man bought a ship for $25000; .75 of it was 
sold to Mr. Mead for $21037.42, and die remainder to Cap- 
tain Read, at a gain of 33 cts. on each doll^ of the cost 
of the remainder ; how much was made on the sale of the 
ship? 

344. A manliad 2 bu. 2 pks. 4 qts. df oats ; he sold 3 pks. 
7 qts. 1 pt. ; what decimal part of his oats did he sell ? 

345. Having 9.34 A. of land, 1 sold 3 A. 1 R. 18 sq. rds. . ' 
what decimal part of the whole did I have left ? 

346. Having 5 A. 2 R. 17 sq. rds. of land, I sold 3 A. 
1 R. 14 sq. rds. ; what decimal part of £he land did I sell ? 

347. At $1.25 per yard, how many yards of cloth can I 
buy for $3.72? 

348. At $1.21 per yard, how many yards of cloth can 1 
l)uy for $0,003 ? 

349. At 38.22 cts. per bushel, how many bushels of oats 
can I purchase for $0.02 ? 

350. At 48f cents per bushel, how many bushels of oats 
can I purchase for $4^37? 
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$51. tf yon pay S^f^t. for 41 bbls. of cider, bow much 
do you pay pet gill ? 

352. At £.25 per yard, what will be the cost of 13 pieces 
of doth, each piece oontaining 39} yda. 1 qr. ? 

353. Paid £.| for .625 of a yard of sarcenet; what was 
that per yard ? 

354. Paid | of a doHar for .125 bbls* of flour ; how much 
was that per barrel ? 

355. Bought .37424 A. of land, at $.5 per foot ; what 
did it cost ? *. 

356. Bought .673 ton of iron, and sold 1 qr. 13 lbs. to 
Mr. O. H. Gragef ; how much was the remainder worth, at 
2s. 6d. per pound? ^ 

QuiSTioNS. — How^ maoh larger is a imit than a thousandth ? A 
ten than a ten thousandth ? A thoosaod than a thoosandth ? If 
tens are multiplied by tenths, what will be the denomination of the 
product? (177.) If tens are multiplied by hundredths? By units? 
By ten thousandths? By miUionths? By tens? If tenths are di- 
Tided by hundredths, what will be the denommation of the quotient? 
(179.) What is the general law? (179., «.) Thousandths divided 
by tenths gives what denomination: By tens? By thousandths? 
* By ten thousandths? 

LBSSON XXXT". 

PER CENTAGE. 

18S. For centnin, or its abbreviation, per cont.y 

IS a term which signifies hy the hundred; hence, 3 pounds 
gain on 100 pounds is said to be a gain of 3 'per cent., or of 
3 hundredths of a pound on one pound. 

8 gallons loss on 100 gallons is said to be a loss of 8 per 
cent.f or of 8 hundred^, of a gallon on one gallon, &c. 

MENTAL EXERCISES. 

1. At a gain of 3. pounds on 100 pounds, how much is 
gained on 7 pounds? 
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Analysis. — (1.) If the profit on 100 pounds is 8 pounds, the 
profit on one pound will be 1 hundredth of 8 pounds, which is 
three hundredths (.08) of one pound. 

(2.) If the profit on one pound is .03 of a pound, the profit 
on 7 pounds is 7 times .08 of a pound, which is .21 of a pound. 

Therefore, 8 per cent of 7 pounds is .21 of a pound. ' 

2. I lose 9 gallons on 100 gallons ; how much is my loss 
on 12 gallons ? 

3. K I receive $4 mterest on $100 for one year, how 
much do I receive on $12 for the same time ? 

4. What is 9 per cent of 7 quarts ? 

■ 

Analysis. — 9 per cent, signifies 9 quarts on 100 quarts, or 
yJiy of a quart on one quart 

K 9 per cent of one quart is .09 of a quart, then 9 per cent 
of 7 quarts is 7 times .09 of a quart, which is .68 of a quart 

Therefore, 9 per cent of 7 qts. is .68 of a quart 

5. What is 12 per cent, of 11 ounces? of 8 pks.? of 
$10? of 8 pounds? 

6. What is 7 per cent o£ 12 days? of 9 pks.? of 8 
bushels? of 11 ounces? 

7. K I lose 9 farthings on 100 farthings, what per ce^t 
do I lose ? 

8. J£ I lose 17 ounces on 100 ounces, what per cent do 
I lose ? • 

\ 9. If by investing $100 I gain $18, what per cent do I 
gain? 

10. I bought a horse for $100, and sold it for $15 more 
than I gave for it ; how much did I gain per cent. ? 

11. I bought a house for $100, and sold it for $125.; 
how much did I gain per cent. ? 

Questions. — What is a unit ? (1.) What is the difference between 
a unit and a number? (L) (2.) What is the difference between an 
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abstract and a eoncrete number? (8.) (4.) Of what does Arithme- 
tic treat? (5.) What is a quantity? (6.) What is a problem? (1.) 
What is the difference between simple and complex problems? (8.) 
(9 ) What is an analytical 8tep? (10.) What is an analysis? (11.) 
What is a rule? (12.) What is a sign? (IS.) What js an axiom? 
(14.) 

LESSON XXXTI. 

1 84:. Since any per cent is some number of hundredths 
it may be expressed either in the form of a decimal, or of a 
common fi*action. 

TABLE. 
Bate per cent DedmaL 

1 per cent equals .01 or y^^ of the quantity. 

2 per cent> « .02 or -^ « « 
7 per cent « .07 or y J^ « « 
9 per cent « .09 or j^ « « 

10 per cent " .10 or tV " ** 

25 per cent « .25 or ^ ' « " 

50 percent .« .50 or J " " 

100 per cent " 1.00 or 1 time the quantity. 

125 per cent " 1.25 or Ij^ times the quantity. 

225 per cent " 2.25 or 2J « « 

^ per cent " .005 or ^^j^ of the quantity, 

f per cent " .0075 or ^J^ « « 

12 J per cent « .125 or ^ ' « « 

16^ per cent « .1625 or ^J '« ** 

Express the following rates per cent on the blapkboard, 
hoth in decimals, and in common fractions of the lowest 
terms, in the same manner as in the ^bove table : 

1 6 per cent. 4. 24 per cent 7. 36 per cent 
2. 11 « 5. 25 « 8. 9' *« 

3 12 « 6. 47 ^ 9. 50 " 
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10. 99 percent. 19. lOj percent 28. 2| percent 



11. 126 


U 


20. 103| '' 


29. 1 <« 


12. 112 


u 


21. 6071 « 


30, 1 « 


13. 6| 


u 


22. 20| « 


31. A ^^ 


14; 5} 


u 

\ 


23. lOOJ « 


32. 400| « 


15. 9| 


a 


24. 100rf^« 


33. A « 


16. 6f 


u 


25. i " 


34. A « 


17. 225 


tt 


26. } « 


35. A " 


18. 4J 


u 


27. 1 " 


86. 37xi^ « 



Questions. — ^Dlustrate each<^ tke axioms on the blackboard. (16.) 
What is notation? (17.) What is the difference between the Araluc 
and the ^Bontan notailion ? (19.) (18.) How are numbers expressed 
in the Roman notation ? (18., a.) What effect has repeating letters ? 
(18., 6.) What effect has a letter of less value, when "written be- 
fore one of greater value ? (18., e.) What effect has a letter of less 
value, when written after a greater? (18., d,) What effect has a dash, 
when placed over a letter or combination of letters? (16., e.) 

i^EssoN xxxvn. 

I*ER CT:NTA(JE and its APPLICATKmS. 

1 8S« To find any per centage of a quantity. 
An agent collected $400 for a merchant and received 
4 J per cent, for liis services ; what amount did he receive ? 

MODEL OiPEBATION. 

Co.) 

$400, am't collected. , " 

.04^, rate per cent. \h.)* 



$16.00 ^ P^ ^^^0'=200 ^ *^"=^20d 

^'^^ $iribX400=$18., Ans. 

$18.00 am'freceived. 

*NoTx.— Those ^teachen who piefir can iueu>penitlon (0.), but iliaylbimld 2>e- 
quire the pupil to giTe a ludd aoalyiis. 
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ANALTsis.-T-(a.) If he received $0.04} for collecting $1, he 
must have received for collecting $400, 400 times t0.04|, which 
is $18. 

Therefore, the agent received $18. 

NozB.— Beqnire the pupQ to ivilte a rale from Che analtjris. 

357. What is 2 per cent of $467 ? 
858. What is 5 per cent of $834.72 ? 

359. What is 7 per cent of 463 gallons? 

360. What is 13 per cent of 34.71 lbs.? ' 

361. What is 3 J per cent of 67.31 cwt? . 

362. What is 4^ per cent, of 83£. ? 

363. What is -ft per cent of 43.46£. ? 

364. What is ft per cent of 12£. 8s. ? 

365. What is 3| per cent of 3 cwt 16 lbs. ? 

366. What is 12 per cent of 15 gal 3 qts. 2 pts. ? 

Questions. — ^What is the difference between the simple and the 
local value of a figure? (20.) (21.) What is the use of the cipher? 
(22.) What is numeration? (23.) What is reading numbers? (24.) 
Bepeat the numeration table from right to left., (25.) From left to 
right. (25.) What must be done with vacant places? (26.) What 
must be done with vacant periods? (27.) What is the sum of two 
or more numbers? (30.) 

LESSON XXXYm. 

367. What is 33 J per cent of 846 gallons? 

368. What is 14 per cent, of 450 sheep ? 

369. What is 25 per cent of | ? 

MODEL OPERATION. 

25 per cent=ftV=iX|,=ft, Ans. 

370. What is 15 per c«nt of }? . 

371. What is 33^ per cent of JJ? 

372. Find If per cent, of $15.60. 
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873. A farmer having 760 sheep kept 25 per cent, of 
them ; how many did he keep ? 

374. A farmer having 480 bushels of com kept 35 pel 
cent., and sold the remainder ; how much did he sell ? 

375. A merchant Had 1360 yds. of calico ; he sold 14f 
per cent, to one man, 18| per cent to. another ; how many 
yards did he sell in all ? 

376. A speculator had 4789 barrels of flour; he sold 34 
per cent, to one man, and 25 per cent to another; how 
many barrels had he remaining ? 

377. A man has a capital of $24500; he invests 17 per 
cent of it in bank stock, 15 per cent in railroad stocks, and 
the remainder in bonds and mortgages ; how much did he 
invest in bonds and mortgages ? 

378. A fruit merchant bought 1347 barrels of apples 
and, upon opening them, he found 12^ per cent spoiled; 
how many barrels did he lose ? 

Questions.— What is Addition? (31.) What is the sign of Addi- 
tion? (32.) What is the sign of equality? (33.) What is the dol- 
lar sign ? (34.) What is the order of solving problems ? (35.) Ana- 
lyze an example in Addition from the blackboard. (86.) What is 
the difference of two numbers? (38.) What is subtraction? (89.) 
What is the mmuend? (40.) What is the subtrahend? (41.) 

LESSON XXXTX. 

379. A merchant having deposited $200.37 in a bank 
afterwards drew out 10 J per cent, of it ; how much re- 
mained in the bank ? 

380. A young man had $1572.41, and lost 31^ per cenL 
m gambling; how much had he. left? 

381. A merchant bought a cargo of salt for $1230, and 
paid 4^ per cent, for bringing it home ; what was the whole 
cost of his salt ? 



* 
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382. What is the difference between 6 per cent, of $143- 
.46, and 7 per cent, of the same ? 

383. What is the difference between 9 per cent of $34.- 
41, ^nd 3^ per cent, of $67.43 ? 

384. I bought a house for $625.93, and sold it for 6 per 
cent advance ; what did I gain by the sale ? 

385. I bought a horse and carriage for $325.13, and sold 
them at 3^ per cent advance; for how much did I sell 
them? 

386. A man bought a farm for $3874, and sold it at a 
loss of 3 J per cent ; how much did he lose ? 

387. A man bought a &rm for $4173, and sold it at a 
loss of 4$ per cent ; how much did he receive for it ? 

388. How many gills in 3' per cent of 437 gallons ? 

389. How many ounces in 11 J per cent, of 437 cwt.? 

390. A merchant bought 46 gallons of wine; 8^ per 
cent of it leaked out ; how much is the remainder worth, 
at 6 cts. per gill ? 

QuESTioKS. — ^What is a remainder? (42.) What is the sign of 
Subtraction ? Perform at the blackboard and analyze an example 
in Subtraction. (44.) Prove the same example. (44., t.) What is 
Hultiplication ? (4&.) What is the multiplicand ? (47.) What is the 
multiplier? (48.) What is the product? (49.) Which are called 
factors ¥ (50.) 

LESSON XL. 

391. I sent to Paris 5000 bushels of wheat, which cost 
$1.12^ per bushel; 20^ per cent of the wheat was thrown 
overboard in a storm, and the remainder was sold at $1.75 
per bushel ; did I make, or lose, by the operation, and how 
much? 

392. Two men engaged in trade, each with $2760.14. 
One of them gained 27j^ per cent of his capital, and the 



226 DBCIHAL FBA.CTIONS. • 

other gained 33 per cent ; how much more did one gain 
than the other ? 

393. A man bought ^ of a certain mill, and afterwards 
sold 31^ per cent of what he owned; what part of the 
whole mill did he still own ? 

394. A man owed $473.25 ; at one time he paid 35 per 
cent, at another time 25 per cent of the remainder ; how 
much did he still owe ? 

395. Mr. Jones owed $478.39. He paid 43 per cent of 
it at one time ; at another time he paid 25 per cent of 
the remainder; at another time 12^ per cent, of what re- 
mained still unpaid ; how much did he still owe? 

396. A man bought a building lot in London for d7£. 
17s. 8d., and sold it at 9j per cent advance; how much 
did he receive for it? 

397. A man bought a lot near London for 198£. 13s. 8d., 
and sold it at a loss, or discount, of 12^ per cent ; how 
much did he lose ? 

398. A man bought a house for 113£. 13s. 5d.» and sold 
it at a discount of 8} per cent ; how much did he receive 
for it? 

399. A man gave his two sons $5000 each ; the elder 
added 12^ per cent to his money during the first year ; but 
the younger spent 12^ per cent, of his ; what is the differ- 
ence of their possessions at the end of the first year? 

QuKSTioNS. — ^What is the sign of Multiplication? (51.) Perform 
at the blackboard, and analyze an example in Multiplication. (63.) 
Prove the same example. (58., n.) What is Division? (54.) What 
is the dividend? (56.) What is the divisor? (66.) What is .the 
quotient? (57.) What is the di£ference between Long Division and 
Short Divifflon? (58.) (59.) 
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LESSON XLI. 

180. To find what per cent, one nomber is of another. 
A clerk having $125 lost $4 ; what per cent of his monej 
did he lose? 

MODEL OPEBATION. 

Amt Am*t 
possessed lost 

$125 ) $4. 



$.03 J on one dollar or S^ per cent 

Analysis. — ^If a clerk hbd $125 and lost $4, he must haye 
lost on each dollar j^^ ot $4, whicn equals 8^ hundredths of a 
dollar, or 8 J per cent 

Therefore, the clerk lost 8} per cent of S125. 

NoTB —Require fhe pupil to write a rule from the analjirfs. 

2. A man bought a horse for $97, and sold it so as to 
gain $13 ; what was his gain per cent ? 

MODEL 0££BATI0N. 

$97.)13. 

$.13}f on one dollar, or 13p per cent 

Analtsis. — If a man gained $18 on $07, on one dollar he 
must have gained ^V of $18, which is $0.13^, or 18 j^ per cent 
Ther^ore, the man gained 13^f per cent 

3. A gain of $90 on $450 is a gain of what part of a 
dollar on one dollar, or, $90 is what per cent, of- $450 ? 

Anai^tsis. — ^A gain of $90 on $450 is a gain of ^li^ of $90 on 
<me dollar, which is .20 of a dollar, or 20 per cent 
Therefore, $90 is 20 per cent of $450. 

NoTB.— Require the pupil to write a rule from the analyBia 

400. A gain of $175 on $1400 is a gain of what per 
cent? 
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401. $13.20 is what per cent, of $2^0 ? 

402. $1.64 is what per cent, of $82 ? 

403. 148 cts. is what per cent, of $37 ? 

404. 6 lbs. loss on 72 lbs. is what part of a pound loss 
on one pound, or, 6 lbs. is what per cent, of 72 lbs. ? 

QuBSTiONS. — ^What are the signs of Division? (62.) Giye.an 
analysis of an example in Short Division, from the blackboard. (64.) 
Give an analysis of an example in Long Division, from the black- 
board (of.) 

;.ESSON XLII. 

405. 25 cts. is what per cent, of 100 cts. ? 

406. 25 cts. is what per cent, of $100? 

407. 9 gallons is what per cent, ot 108 gallons ? 

408. 6 bushels 1 peck is what pei cent, of 42 bushels 3 
pecks ^ 

409. What per cent, ol 15 pounds is 5 pounds 10 ounces 
avoirdupois ? 

410. 8 pounds is what per cent, of 16 pounds? 

411. 28 pounds is what per cent, of 28 pounds? 

412. 48 pounds is what per cent, of 23 pounds? 

Analysis. --^8 lbs. gain on 23 lbs. is ^^i^ of 48 lbs. gain on 
one pound, which ^is 208^J per cent 
Therefore, 48 lbs. is 2081 g per cent, of 23 lbs. 

413. 40 head of cattle are what per cent, of 250 head 
of cattle? 

414. From a hc;gshead of sugar containing 864 lbs. there 
were sold 64 lbs., 317 lbs., and 347 lbs. , what per cent, of 
the whole was sold ? 

415. A man has $550, and purchases goods to the amount 
of $38.62 ; what per cent, ot his money does he expend ? 
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416. A man having $1864, spends 20 per cent for a 
horse and carriage ; he then bu js a house for $800 ; the 
value of his house is what per cent, of the money remain- 
ing aflej purchasing the horse and carriage ? 

417. The population of the village of Butternuts at a 
certain period was 1000 ; the increase in 5 years was 500 : 
what was the per cent of increase during the interval ? 

418. A man purchased 80 acres of land at $45.50 per 
acre, and afterwards sold it for $5500.25 ; what was his 
gain per cent on the purchase money ? 

LESSON XLUI. 

187* To find a number when a certain per cent of it 
is given. 

A clerk lost $5, which was 4 per cent of the money he 
bad at first; how much had he? 

MODEL OPERATION. 

$5-f.4=$|; $JX100=$125. 

Analtsis. — ^If $5 is yjj^ or 4 per cent, of all his money, 
yJi^, or 1 per cent of it must be J of $5, which is $|, and J-JJ, 
or 100 per cent of it is 100 times $f, which equals $125. 

Therefore, the man must have had $125. 

NoTXS. — 1. Require the pupil to write a rule firom the analysifl. 

NoTi.— 2. For conTenience, the multiplication may be made tint by ^«w*i«g 
two ciphers^ as in operation (o.) 

16 is 8 per cent of what number? 

MODEL OPERATIONS. 

(a.) 16^8=2; 2X100=200. 
(5.) 16X100=1600; 1600^8=200. 

Analysis. — (a.) If 16 is 8 per cent, of a certain number, 1 
per cent, of it must be | of 16, which is 2, and 100 per cent. 
of it is 100 times 2, which is 200. 
' Therefore, 16 is 8 per cent of 200. 
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419. 33 is 2 per cent of what number? 

420. $413.62 is 26§ per cent, of what sum of money? 

421. A farmer sold 500 sheep, which were 50 per cent 
of his whole flock; how many had he at first? 

422. A fiumer sold 376 bushels of oats, which were 100 
per cent of what he had at first; how many had he at 
first? 

423. A merchant had 947 yards of calico, which were 
200 per cent of what he sold; how many yards did he 
sell? 

424. I loaned a man a certain sum of money. He paid 
me $34.64, which was 13f per cent, of what I loaned him. 
How much did I loan him ? 

Questions. — ^What is United States money ? (68.) Which are the 
gold coins? (69., a.) Which the silver coins? (69., b.) Which the 
nickel coins? (69., c.) What is the use of tl^p decimal point? (70.) 
Repeat the rule for the reduction of United States money. (71., c.) 
Analyze an example in the addition of U. S. money. (72., a.) In 
the subtraction of U. S. money. (75., a.) 

LESSON XLIV. 

425. A man owning 25 per cent, of a, cotton factory sold 
12f per cent, of his share for $1346.46 ; at that rate what 
is the value <>f the whole factory ? 

426. A merchant pays $85 a. month for rent, which is 18 
per cent, of his entire profits for one year ; how great are 
his profits for one year, after deducting the rent ? 

427. A merchant pays $75 per month .to his clerk, $46 
per month for rent, and $63.25 per month for other expen- 
ses. His entire expenses are 50 per cent, of his entire 
profits for one year ; how much are his profits for one year, 
after deducting his expenses? 
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428. The number of soldiers on the sick list of an armj 
i3 6400, which is 33^ per cent, of the entire^ army ; how 
many effective men are there in the army ? 

429. In a mixture of brandy and water there are 25 gal* 
Ions of watei, which is 75 per cent, of the whole ; wh&t is 
the number of gallons in the mixture ? 

430. Jones and Smith are in partnership. Jones re* 
ceived $423.42, which is 13| per cent of the whole profit 
What is Smith's share ? 

431. There were killed and wounded in a battle 1860 
men, who were 10 per cent, of the armies engaged; how 
many men did the armies contain before the battle ? 

432. A dairyman agreed to make some cheese for one 
cent per pound ; what per cent, did he charge for manufac* 
taring, allowing that the cheese is worth 12 cts. per pound? 

433 A man bought a yoke of oxen for $75.38, and sold 
them for $79.46 ; what per cent, did he gain ? 

Questions. — Analyze an example in the multiplication of IT. 8. 
money. (74., a.) In the division of U. S. money ? (76., a.) What 
is a bill of parcels? (76.) What is the difference between simple 
and compound denominate numbers? (77.) What is the reduction 
of compound numbers? (79.) What is reduction descending? (80.) 
What is -reduction ascending? (81.) Repeat the table of English 
money? (82., 6.) 

LESSON XLV. 

COMMISSION, BROKERAGE, AND STOCKS. 

188. An Agent, Factor, or Broker, is a per- 
son transacting business for another. 

1 89. CommiSSiOIl is the per centage paid an agent, 
or factor, for buying or selling goods, making collections, or 
transacting other business. 

U 
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190* Brokerage is the per centage paid to a broker, 
or dealer in money, stocks, bills of exchange, &c. 

101. A Firm is an association of individuals for the 
purpose of transacting business. 

199. A Charter is a legal act of incorporation, 
defining the powers and obligations of an incorporated 
body. 

193* A Corporation is a number of t>ersons au« 
thorized by a special charter to transact business. 

194. Capital, or Stock, is the property of an 
individual, a corporation, or a firm, used to carry on the 
business of the individual, corporation, <&c. 

19tS. A Share is one of the equal parts into which 
the capital stock of a company or corporation is divided. 

190* Stockholders are the individuals owning the 
shares. 

197» Stock is said to be at par when it sells at its 
nominal valu^. 

198* Stock is said to be above par, or at a premium, pr 
in advance, when it sells for more than its nominal value. 

199* Stock is said to be below par^ or at a discount, 
when it sells for less than its nominal value. 

30O. The Market Value of stock is the price it will 
bring when sold. 

SOI* A Dividend is the per centage paid to the 
stockholders from the profits of the company. 

(a.) Noras.— •!. Premiuin, discoant, diTldeDdg, and assessments, axe computed at 
a certain per cent on the nominal- yalue of the stock. 

2. United States Stocks, or State Stocks, are the bonds, or ^'promises topaj/* 
of the United States, or of a State, bearing a fixed interest. 

3 The nominal, or par valne, of a share yaries in different companies, but ts 
usually $100. . 

4. When the person transaoting the comlnission business lives in a foreign coun> 
tty, he is firequently called a correspondent ^ or consignee. 

6. The goods shipped or forwarded to be sold on commission are termed a eon 
sifpmient^ and the person sending the same is called the consignor. 
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Questions. — ^Name ^e gold coins of English nioncr. (82., «.) 
The silver. (82., d) Copper. (82., «.) What is weight? (83.) 
What is the use of Troy weight ? (84.) What is a carat ? (84., note.) 
Repeat the table of Troy weight. (84., a.) Repeat the table of 
avoirdupois weight. (85., a.) What is the use of avoirdupois weight? 
(84.) Repeat the table of the Long, or Gross ton. (86.) Repeat 
the table of miscellaneous weights. (87.) 

• LESSON XL VI. 

909« To find the commission, or brokerage on any sam. 
A commission merchant sells $^323.24 worth of powder; 
what is his commission at 5} per cent. ? 

MODEL OPERATION. 

$2323.24X.05}=$l33.586+» Ana. 

Analtsis. — 1. 5 J per cent is equal to 6} hundredthi of a 
dollar on one dollar. 

2. IS the commission on one dollar is $0.06f, on $2828.24 it 
is 2828.24 times $0.05^, which is $133,586+. 

Therefore, his commission is $133,586+. 

• Non.— Reqalie the papil to write a role from the analjirfs. 

434. A commission merchant sells goods to the amount 
of $9134.26 ; what is his coipmission at 2| per cent.? 

435. An agent in London purchased 1876 yards of Eng- 
lish broadcloth at $1.75 per yard ; what was his commission 
aCl} per cent? 

436. I request my correspondent in London to purchase 
4374 yards of sheeting at 7 pence per yard ; what will his 
commission amount to at 2} per jcent? 

" 437 A broker in New York exchanged $43786.21 on 
the Citizens' Bank, New Orleans, at 4^ per cent ; how 
much brokerage did he receive ? 

438. My agent in Chicago purchases 4786 bushels of 



234 DECIMAL FRACTIONS. 

wheat, and is to receive ^ per cent. <jf the wheat for his 
commission ; how many bushels will he be entitled to ? 

439. An auctioneer sold a house for $3244.40, and the 
furniture for $3717.60; what did his fees amount to at 2 J 
per cent. ? 

440. A man niakes 2834 pounds of cheese, and is to re- 
ceive If per cent of the cheese for the trouble of making; 
how much will the remainder bring at 9| cts. p^r pound ? 

441. An agent sells goods to the amount of 450£. lis. 
6d. ; what is liis commission at 6 per cent. ? 

Questions. — ^What is the use of apothecaries^ weight ? (88.) Re- 
peat the table.) (88., a.) Repeat the table of comparative weight. 
(88., 6.) How many dimensions has a line? (89., a.) How many 
has a surface? (89., b.) How many a solid? (89., c) What is the 
use of Long measure? (90.) Repeat the table. (90., a.) 

LESSON XLVn. 

303 • To find the commission^ when it is to be deducted 
from the remittance, and the balance invested. 

I sent my agent in Paris $4634.68 with which to pur* 
chase goods after deducting his commission of 2^ per cent; 
how much commission did he receive ? 

MODEL OPERATION. 

1. $4634.68^$1.02i= $4532.69. 
2. $4634.68— $4532.69=S101.99, Ans 

Analysis. — 1. Find the amount invested. 

Since the commission is 2J per cent., my agent must, receive 
$1.02| for every dollar he expends ; and he can expend as many 
dollars as $1.02 J is contained times in $4634.68, which are 
4532.69. 

2. Find the amount of commission. ^ 

If I send my agent $4^4.68, and he expends $4532.69, his 
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oommifision must amount to the difference between $4684.68 
and $4582.69, which is $101.09. 
Therefore, he received $101.99. 

Hots.— Beqniie the pupil to write a rule firam fbe ftnalyais. 

442. A man sends to his agent in Chicago $8364.87 with 
which to purchase wheat after deducting hb commission of 
IJ per cent; how many dollars worth of wheat- did he 
purchase ? 

443. What amount of stock can be bought for $9764.50, 
allowing 3 per cent, brokerage ? 

444. An agent receives a remittance of $6783.50 with 
which to purchase shoes at a commission of 2 per cent ; 
how much money should he expend for shoes, and what 
wiU be the amount of his commission ? 

Questions. — Repeat the table of misceUaneons long-measure. 
(90., b.) What is Gunter's chain? (91.) Repeat the table. (91., a.) 
What is a square? (92.) Give the analysis of the square yard. 
(92., a.) Whiat is the use of square measure? (92., c.) How do 
artificers estimate their work? (92., d.) Repeat the table of square 
measure. (92.,/.) 

LESSON XLVin. 

904:. To find the market value of stock, when at a pre- 
mium or discount 

(a,) What will railroad stock to the amount of $347.13 
cost, at 12 per cent, advance ? 

(h.) What will be the cost of railroad stock amounting 
to $34,713, at 12 per cent, discount ? 

MODEL OPERATION. 

(a.) $347.13X$1.12=$388.785+. 
lb.) $347.13X$0.88=:$305.474+. 

Analysis.— <a.) Since $1. worth of stock at 12 per cent pre- 
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mium costs one dollar pltts 12 hundredths of a dollar ($1.12), 
$34r.l8 will cost 84r.l3 times $1.12, which is $388,785+. 
" (5.) Since SI. worth of stock at 12 per cent, discount costs 
one dollar minus 12 hundredths of a dollar, ($1. — $0.12=S0.88), 
$34r.l3 will cost 347.13 times $0.88, which is $305,474+. 

BuLE. — ^I. When stock is at a-premium, add the per cent. 
* to $1., and muUiply the sum hy the amount of stock, 

II. When stock is at a discount, subtract the per cent, from 
$1., and multiply the difference by the amount of the stock, 

445. What is the market value of 36 shares of New 
York and Erie R. R. stock at 37f ger cent discount ? 

446. What njust be paid for 15 shares of Providence 
railroad stock at a premium of 9 j per cent. ? , 

447. What must be paid for 13 shares of U. S. stock at 
2f per cent, premium, the par value being $1000. per 
share ? 

448. I purchased 37 shares of Hudson River R. R. stock 
at 15 per cent discount, and sold them at an advance of 
13^ per cent ; how much did I gain ? 

Questions. — ^What is the use of surTeyor's square-measure ? (93.) 
Repeat the table. (93., a.) What is a cube ? (94.) Give the analy- 
sis of a cubic yard. (94., 6.) What is the use of cubic measure? 
(94., c.) Repeat the table. (136., a.) What are measures of capa- 
city ? (95.) What is the use of Liquid measure ? (96., a.) Repeat 
the table. (95., b.) Repeat the table of miscellaneous measure. 
(96., c.) 

LESSON XLIX. 

SOtS* To find the quantity of stock that maj Ibe pur- 
• chased for a given sum. 

How many shares of railroad stock maj be purchased 
for $3885. at 6 per cent advance ? 
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MODFL OPERATION. i 

1. $3885.-i-$1.0o:=Sd700. 
'2. $3700-^$i00=d7 shares. ' 

Analysis.— 1. Since $1 stock at 5 per cent advance is worth 
$1.05, as many dollars' worth of stock can be porchased for 
$3885. as $1.05 is contained times in $3885 which are 8700. 

2. If $100 will biiy one share, $3700 will buy as. many shares 
as $100 are contained times in $3700, which are 37. 

Therefore, at 6 per cent advance, 37 shares of R. R stock 
can be purchased for $3885. 

NoTB '-Beqnire the pupil to write a mte from tbii aoafyds. 

449. How many shares of bank stock, at 5 per cent ad- 
vance, can be purchased for $6300 ? 

450. I invested $4678.73 in the Home Insurance Com- 
pany, at 11 J per cent discount ^ how much stock did I pur- 
chase ? 

451. I sent my agent $8964.39, with which to purchase 
Illinois Railroad stock after deducting his commission of 2^ 
per cent, the stock being at a premium of 13f per cent 
How much stock did* he purchase? 

452. I sold 50 shares of the Providence Railroad stock 
at a discount of 8 per cent, and received $4600. ; what is 
the par value of a share ? 

Questions. — ^What is the use of dry-measure ? (96 ) Repeat the 
table. (96., a.) Repeat the table of comparative measures. (96., e.) 
What is the measure of time ? (97.) Repeat ♦he table. (97., a.) 
How is the calendar year divided? (97., 6.) What is circular measure ? 
(98.) Repeat the table. (98., a.) Repeat the table of particulars. 
(99., a.) Ofpaper. (99.,^.) Of books. (99., c.) Of copying. (99., d) 
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LESSOlf L. 

MISCELLANEOUS EXAMPLES. 

453. An agent buys 26896 pounds of wool at 67 cts. per 
pounds and receives a commission of 2| per cent; what 
amount does he receive ? 

454. Mj agent purchases, in New Orleans, 400 bales of 
cotton, each bale weighing 570 lbs., for which he gives 9 
cts. per pound ; how much must I remit to him, including 
his commission of 2^ per cent. ? 

455 How much must I send a broker to purchase 38 
shares of Hudson River R.*R. stock at 3^ per cent, dis- 
count, including the brokerage of ^ per cent ? 

456. A broker purchased for me 128 shares of Virginia 
State Bonds, at 46f per cent, discount. He sold them, on 
my account, at an advance of f per cent, allowing ^ per 
cent, brokerage for buying and selling ; did I make or lose 
by the operation, and how much ? 

457 A commission merchant in New York sells 437 
barrels of flour, at $7.50 per barrel ; 43 firkins of butter, 
each containing ^97 pounds, at 23^ cts. per pound; 136 
cheeses, each weighing 103 pounds, at 8 J cts. per pound: 
how much is his commission for selling, at 5 per cent ? 

458. A man purchased 73 shares of stock in the Newark 
City Bank, at 7 per cent, discount, and sold it for 3^ per 
cent premium ; what was his gain ? 

QuESTioi^. — What is reduction descending ? (80.) Analyze at 
the blackboard an example in reduction descending. (100., a.) 
Give the rule. (100., h ) What Is reduction ascending? (81.) Ana- 
lyze (at the blackboard) an example of reduction ascending. (101. , a.) 
Give the rule.. (101 , 6 ) Analyze an example of compound addition, 
at the blackboard. (102., a,) Give the rule. (102 , 6.) Prove the 
same example. (102.| t .) « 
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LESSON LI. 

459. Fred. Curtis exchaoged 13 shares railroad stock at 
11 per cent, premium, for 26 shares of bank stock at 8^ 
per cent, discount. He paid the difference in cash ; how 
much cash did he paj ? 

460. S. J. Brundige sends $6384. to a broker to be in- 
vested in government funds afler deducting his commission 
of 2 per cent ; how much was invested ? 

461. I sent to J. H. Johnston $600 with which to pur- 
chase a silver tea set after deducting his commission of 2^ 
per cent ; how much did it cost ? 

462. An agent sold a quantity of oil for $375.85, and 
charged 2^ per cent, commission ; how much did the owner 
receive ? 

463. I ^ent my agent $375.75 with which to purchase 
oil at $1. per gallon, afler deducting his commission of 2^ 
per cent. ; how much oil did I receive ? 

464. A widow invested $3968 in Beverly Bank stock at 
par. She afterward sold it at 98 per cent discount ; how 
much did she lose ? 

465. A man bought $3784.40 worth of cotton, and after- 
ward sold it at a gain of 50 per cent. ; what did he receive 
for it? 

466. I sold 6 pieces of cloth, each containing 31 J yards, 
at $2.87^ per yard ; I charged 2^ per cent, commission, and 
3 per cent for guaranteeing payment ;. how much should I 
pay over ? 

467. I bought 13 shares of bank stock at 4 J per cent 
premium ; how much did it cost me ? 

Questions. — ^Analyze an example of the subtraction of denomi- 
nate numbers. .fl03., a.) Prove the same example. (103., A.) Give 
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the ntle. (108., ^r.^ Analyze an example of the multiplication of 
denominate numbers. (104., a.) Analyze an example-of the division 
of denominate numbers. (106., a.) 

LESSON LII. 

PROFIT AND LOSS. 

306* Profit and LOSS are commercial terms indi- 
cating gain or loss in business transactions, and are always 
estimated from the cost price. 

' 307* To find the amount of gain or loss, the cost and 
the gain or loss per cent, being given. 

A man bought a cow for $39.25, and afterward sold her 
for 15 per cent, more than her cost; how much did he 
gain? 

MODEL OPERATION. 

$39.25 X $0.15 = $5,887+. 

Analysis. — Since on $1. he gained $0.15, on $89.25 he must 
have gained 39.25 times $0.15, which are $5,887+. 
Therefore, the man must have gained $5,887+. 

NoTB. — Require the pnpil to write a rule firom the analysig. 

468. A grocer bought a hogshead of sugar for $96.37^ 
and sold it at 15 per cent profit ; what was his gain ? 

469. A miller bought 346 bushels of rye at 87^ cts. per 
bushel. He sold the flour made from it for 29 per cent 
more than the cost ; what was his gain ? 

470. A wool merchant bought 43874 pounds of wool at 
57 cts. per pound ; he paid 1^ per cent for storage and in- 

. surance, and then sold it at an advance of 33^ per cent ; 
what was his gain ? 

471. If I buy a hogshead of sugar containing 1280 
pounds, at 6J cts. per pound, and wish to sell it at an ad- 
vance of 18 p^r cent, for how much must I sell it per pound? 
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472. I purchased charts at $3.42 apiece, and wish to 
sell them so as to gain 25 per cent ; for how much mast I 
sell them apiece ? 

QucsnoNS. — ^What is an integer? (106.) What is the difference 
between odd and even nambera ? (107.) (108.) What is a prime 
nnmber? (109.) What is a composite number? (110.) When are 
nmnbers said to be prime to each other? (111.) What is the differ- 
ence between a prime and a composite factor? (112.) (118.) Is 
nnity ever considered a fi^ptor? (118., a.) 

LESSON LUC 

308* To find the gain or loss per cent, the cost and 
the selling price being given. 

I bought sugar for 9 cts., and sold it for 10^ cts. ; what per 
cent did I gain ? 

MODEL OPERATION* ^ 

1. $0.10^— $0.09=$0.01J. 

2. $O.Ol|-f- 9= $0.001 6f. 

3.. $0.0016jXl00=$0.16f =16f per cent 

Analysis. — 1. Fmd the amount gained 

J£ I bought sugar for 9 cents, and sold it for 10^ cts., I must 
have gained the difference between 9 cts. and 10^ cts., which is 
IJcts. 

2. ^^d the gain on 1 hundredth of a dollar. 

K the gain on 9 hundredths of a dollar is 1^ hundredths of a 
dollar, the gain on one hundredth of a dollar is 1 ninth of 1^ 
htmdredths of a dollar, which is 16f ten thousandths of a dol- 
lar. 

8. Find the gain on one dollar, or the gain per cent 

K the gain on 1 hundredth of a dollar is S0.0016f, the gain 
on one dollar is one hundred times $0.0016f, which is $0.16f 
=16f p6r cent 

' Therefore, if I buy sugar for 9 cts., and sell it for 10^ cts., I 
will gain 16| per cent. 

Nozi.--Itoqiiiiie the pupil to indte a nite flram the aoalysii. 
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473. I bought wool at 60 cts., and sold it at 70 ct& per 
pound ; what was the gain per cent. ? 

474. A man bought a horse for $343 ; he paid $14.50 
for keeping it one month, and then sold it for $364 ; what 
did he gain per cent. ? 

475. A man bought a span of horses for $187 ; it cost 
him $50.87 for keeping them one year; he received for 
their work during the year $102.13 ; he then sold them for 
$150 ; did he make, or lose, and what per cent. ? 

476. I bought a yoke of oxen for $78 ; their keeping 
cost me $20.38 ; I worked them 110 days at a value of 50 
cts. per day ; I then sold them for $50 : did I make, or lose, 
and what per cent. ? 

Questions. — Illustrate each of the facts having relation to cofla- 
posite numbers, and draw from each the inference. (113., 5.) Give 
the analysis of a composite number. (114.) Give the rule. (114., d,) 
Give the proof. (114., 6.) Illustrate on the blackboard the method 
of multiplying by factors of composite numbers. (115.) By divid- 
ing by the factors of a composite number, and finding the true re- 
mainder. (115., a.) ^ 

LESSON LIV. 

900. To find the selling price, the cost, and gain or loss 
per cenf. being given. 

A farmer bought a cow for $33.22 ; for how mtrai must 
he sell her to gain 20 per cent. ? 

MODEL OPERATION. 

$33.22 X 1.20 =$39,864. 

Analysis. — Since the farmer lx> gain 20 per cent, must sell 
$1 of the cost for $1.20, $33.22 must be sold for 33.22 times 
$1.20, which are $39,864. 

Therefore, if a farmer bought a cow for $33.22, to gain 20 
per cent, he must sell her for $39,864. "^ " 

NoTS — ^Require the pupil to write a rule ftom the aimlyBls. 



PROFIT AND LOSS. 248 

477. If 12} cwt of sugar cost "$139.47, for how much 
most it be sold to gain 23 per cent. ? 

478. If I buy 14f 8 pounds of buUer for $448, for how 
much must I sell it per pound to gain 18} per cent. ? 

479. For how much must I sell coffee which cost me 13 
cts. so as to lose 11 per cent. ? • 

480. A man bought goods to the amount of $3874, but, 
being desirous of raising monej, sold them at a sacrifice of 
12 per cent. ; what did he receive for his goods ? 

481. A man bought a farm for $1347 ; he paid $374.20 
for draining, $78.83 for fencing, and then sold it for 12^ 
per cent, advance upon the whole cost ; what was his gain ? 

482. A man purchased 13 casks of rice, each containing 
624 pounds, at 6^ cts. per pound. He sold it at an advance 
of 28 per cent ; what was the selling price ? 

483. Bought 8 boxes of tea, each box containing 78 
pounds, at 58 cts. per pound ; 10 per cent, of the tea being 
spoiled, for how much must he sell the remainder per 
pound, to gain 20 per cent on the whole cost? 

Questions. — ^What is the use of the vinculam and of the parenthe- 
sis ? (1 1 6. ) What is cancellation ? (117.) What is a common divi^r ? 
(118.) What is the greatest common divisor? (119.) What is a 
multiple of a number? (120.) What is a common multiple of two 
or more numbers? (121.) What is the least common multiple of 
two or more numbers? (122.) x 
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310. To find the cost, the selling price and the gain or 
loss per cent, being given. 

A grocer sold sugar for 13 J cts. per pound, and thereby 
lost 8 per cent. ; what did it cost ? 
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MODEL OPERATION. 

1. $1— $0.08= $0.92^ 

2. $0.13i-=-$0.92=$0.144+. 

Analysis. — 1. If a grocer lost $0.08 on $1, he must have re- 
ceived for $1 the difference between $1 and $0.08, which is 
$0.*92. 

2. If the sugar sold for $0.92 cost $1, one pound or the quan- 
tity which he sold for $0.1 3|, cents must have cost as many dol- 
lars as $0.92 is contained times in $0.1 3 J, which are $0,144+. 

Therefore, the sugar must have cost him $0. 144+ per lb. 

Note. — ^Require the pupil to write a rule tnaa the analysiB. ■* 

484. By selling rice at 8 cts. per pound a grocer lost 25 
per cent. ; how much did it cost him ? 

485. A merchant sold flour for $7.87^ per barrel, and 
by so doing gained 23 per cent. ; what did it cost him ? 

486. A grocer by filing sugar for $1.25, gained 37^ per 
cent. ; what did it cost him ? 

487. I sold 9f cwt. of sugar at $11.50 per cwt., thereby 
losing 12^ per cent. ; what was the cost of my sugar ? 

488. A farmer sold 27 barrels of pears for $69.75, and 
made 25 per cent. ; how much did they cost per barrel? 

489. Sold 268 barrels of flour for $1881.50, which was 
20} per cent, moreithan it cost; how much did it cost per 
barrel ? 

490. I bought 36 shares of N. Y. <& E. R. R. stock at 
17 per cent, discount; I sold it for 27 per cent, in advance 
of its cost ; how much did I receive for it ? 

491. A broker bought for me 36 shares of the Karlem 
Railroad stock at a premium of 2^ per cent., and scAd it at 
a discount of 5f per cent.; how much did I lose, the 
brokerage being 2^ per cent for each transaction ? 
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QviSTiONS. — ^What is a fraction? (128.) What is a common frac- 
tion ? (124.) What is a decimal fraction ? (126. ) Are decimal frac- 
tions ever written and i^d in the same way as common fractions? 
(125.*) What are the terms of a fraction ? (126.) What is the nse 
of the denominator? (127.) 

LESSON LVI. • 

MISCELLANEOUS EXAMPLES. 

492. A man has a capital of $38746 ; be invests 13 per 
cent, of it in railroad stock ; 14 per cent, in a manufactur- 
ing conapanj ; and the remainder in bank stock ; bow much 
bank stock does be purchase ? 

493. Two men, A and B, went into business witb equal 
capital ; A gained 25 per cent of his capital ; B lost 25 
per cent, of bis capital; B bad left afler bis loss $3876; 
bow much bad A after bis gain ? 

494. A man owning f of a cotton factory sold 63 per 
cent, of bis sbare ; what part of tbe whole did be still own? 

495. A man having 437 A. of land sold at one time i of 
it, and at another time | of tbe remainder; what per cent re- 
mained unsold ? 

496. A vessel started from New York witb 6783 bushels 
of wheat In a storm 2894 bushels were thrown overboard. 
What per cent was lost ? 

497. A man bought a quantity of cotton ; 347 bales, 
which were 23^ per cent of it, were burned by a party of 
soldiers ; how much did be buy ? 

498. A commission merdiant sold a quantity of iron for 
$38740, gaining 31^ per cent.j allowing the merchant 
5 per cent commission on the selling pnce, what was the 
net gain ? 

499^ If a hogshead of vinegar cost $5.30, for what must 
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it be sold per pint that there may be a gain of 10 cts. per 
gallon ? 

500. A farm cost $4750.37 ; for what must it be sold 
that the owner may realize a profit of $673, after paying 
his agent $39? 

Questions. — ^What is the use of the numerator of a fraction? 
(128.) What is the diiOferenee between a proper and an improper 
fraction? (129.) (130.) What is a mixed number? (131.) What is 
a simple fraction? (132.) What are complex fractions? (183.) 
What is a compound fraction? (184.^ Of what may fractions be 
considered as indications ? (135.) 

LESSON LVn. 

501. What amount of Government stocks at 3J per cent 
premium, can I purchase for $8741 ? 

502. I send my agent $4374 with which to purchase R. 
R. stock at 5^ per cent, discount ;• how much can be pur- 
chased after deducting his commission of 2 per cent. ? 

503. From a cask of wine containing 270 gallons, 30 
gal. 2 qts. are drawn ; what per cent, is this ? 

504. A man purchased a farm of 37 A. for $3000 ; he 
sold 29 A. 36 sq. rds. for $2300 ; what per cent, of his farm 
did he have remaining ? 

505. A man owes $4738.03, and his property is worth 
only $2783.14 ; what per cent, can he pay of his debts ? 

506. I used a carriage six months, and then sold it for 
$100, which was 18 per cent, below cost ; what would I 
have received had I sold it for 12 per cent above cost? 

507. A sells a yoke of oxen to B, and gains 10 per cent. ; 
B sells them to C for $85. therefby gaining 12^ per cent. ; 
how much did the oxen cost A ? 

508. A gixx^r purchased eight hogsheads of molasses 
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for $50 per hogshead. On four he gained 25 per cent., and 
on the others he lost 25 per cent. ; how much did he lose 
or gain on the whole ? 

509. A grocer sold six barrels of sugar at $20 per bar- 
rel. On two of them he gained 30 per cent. ; on the other 
four he lost 30 per cent. ; what per cent did he lose on the 
whole ? 

QUESTIONS.— To what is the numerator equivalent? (186.) To 
what the denominator? (136.) How is the value of a fraction af- 
fected by multiplying both numerator and denominator by the same 
number? (137., a.) How, by dividing both numerator and denomi- 
nator by the same number? (137., 6.^ 

LESSON LVni. 

INSURANCE ' 

311. Insurance is an obligation bj which individu- 
als or companies bind themselves for stipulated sums to in- 
demnify owners of property for loss by fire, shipwreck, or 
any other casualty. 

213. The Insurer, or Underwriter, is the 

party who takes the risk of insurance. 

313. The Insured is the party, protected by the 
insurance. ^ 

31 4* The FoUcy is a written contract made by the 
parties. 

3 1 «i. The Premium' is the amount paid by the 
owner of the property to those who insure it and is esti- 
mated at a certain rate per cent, on the amount insured. 

3 1 G. To find the premium, the rate of insurance and 
the amount insured being given. 

What is the premium on a policy of $3784 at 4 per 
cent.? 

*NoTB.— When property Is only partbtlly injnied insiuance companies tunally 
pay the actual Iobs not exceeding tl^e amount insured. When insured in different 
companies, the actual losns apportioned between them in proportion to the amount 
insured by each. 
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MODEL OPERATION. 

$a784.X $0.04= $151.36. 

A^'ALTSIS. — If the premiuoi on SI is ($0.04) 4 hundredths 
of a dollar, on $3784 it is 3784 times 4 hundredths ef a dollar, 
which is 15136 hundredths of a dollar, equal to $151.36. 

Therefore, at 4 per cent, the premium on $3784 is $151.36. 

Note. — ^Require the pnpil to write a rule fSrom^ the analyeis. 

510. What must I pay annually for insuring my house 
to the amount of $3874.46 at 2i per cent, premium ? 

511. A vessel and cargo valued at $29347.46 are insured 
at 3f per cent ; what is the premium ? 

512. What must I pay for insuring a cargo of wheat 
Talued at $15378, at a premium of 2^ per cent? 

513* My house and furniture are valued at $4378.50. 
I have them insured at $3f per cent If they are destroyed 
by fire, what will be the actual loss to the company ? 

514. A cotton factory ind its contents valued at $38740 
is insured at 3^ per cent on f its value ; what is the pre- ' 
mium? 

515. A merchant wishes to insure a vessel and a cargo 
of com from New York to Liverpool, both valued at 
$20374 ; what will be the premium on } its value at f per 
cent? 

516. I purchased 4964 bales of cotton, each bale con- 
taining 641 pounds, at 13 cts. per pound. I effected an in- 
Burauce at 3 J per cent on the selling price, 18 cts. per 
pound. The vessel containing it foundered at sea ; did I 
mak,e, or lose ? 

517. My house and furniture, valued at $4374, are dan^ 
aged to the amount of 25 per cent. ; and there is an insur- 
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m 

ance of 75- per cent on the loss; how much shall I re- 
ceive ? 

518. A merchant owns } of a ship valued at $39748, 
and insures his interest at 3| per cent. ; what does his policy 
cost him ? 

QnssTioKS. — ^How is the value of the fraction affected by moltiply- 
ing the denominator alone ? (137., c.) How by dividing the denomi- 
nator only? {ISI.jd.) How by multiplying the numerator only? 
(137., 6.) How by dividing the numerator only? (137.,/.) 

LESSON LIX. 

TAXES. 

31 7. A Tax is a sum of money assessed for public 
purposes by government, on tl^e person or property of an 
individual. 

318* Taxes are commonly assessed at a certain per 
cent, on the estimated value of property. 

319. A Foil Tax is apportioned equidly among the 
male citizens liable to assessment, and is estimated at a cer- 
tain amount per poll. 

330. Heal Estate consists of property that is not 
movable, as lands, houses, &c. 

331. Personal Property consists of property 

that is movable, as money, furniture, tools, &c 

333. An Inventory is a list of articles with their 
value. 

333.. Before assessing taxes, make a complete inven- 
tory of all the taxable property in the township, together 
with a full list of' taxable polls, if there is to be a poll-tax 
assessed. 

In a certain town $16377.70 are to be raised by tax; 
the valuation of the taxable property as shown by the as- 
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Bessment roll is $800000, and there are 225 polls to be as- 
sessed 90 cts. each ; what will be Mr. Jones's tax whose 
property is valued at $3426, and who pays for 3 polls? 

MODEL OPERATION. 

1. $0.90X225 =$202.50, am't raised by poll-tax. 

2. $16377.70— $202.50=$16175.20, am't to be assessed 

on the property. 

3. $16175.20-f-800000=$0.020219 on $1, or 2y^JJ^ per 

cent. 

4. $0.020219X3426=$69.37, am't of Mr. Jones's lax on 

property. 

5. $0.90X3 =$2.70, am't of Mr. Jones's poll-tax. 

6. $69.27+$2.70=$71.97, am't of Mr. Jones's entire tax. 

Analysis. — 1. Find the amount raised by poll-tax. 

If 1 poll is taxed 90 cts., 225 polls will be taxed 225 times 90 
cts., which are 20250 cts., equal to S202.50. 

2. Find the amount to be raised on the property. 

If $16377.70 are to raised by tax, and $202.50 are raised by 
poll-tax, the amount to be assessed on the property must be the 
difference of these quantities, which is SI 6175.20. 

8. Find the amount to be assessed on $1. 

If $16175.20 are to be assessed on $800000, on one dollar 
there is to be assessed one eight hundred thousandth of $16175- 
.20, which is $0.020219, or 2yJJ|^ per cent 

4. Find the amount of the tax on Mr. Jones's property. 

■ If one dollar is taxed $0.020219, $8426 will be taxed 8426 
times $0.020219, which are $69.27. 

5. Find the amount of Mc. Jones's poll-tax. 

K one poll is taxed 90 cts., 3 polls are taxed 8 times 90 cts., 
which are 270 cts., equal to $2.70. 

6. Find the entire amount of Mr. Jones's tax. 

If the property of Mr. Jones is taxed $69.27, and his poll-taz 
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amounts to $2.70, his fintire tax will amount 4o the sum of 
those quantities, which is $71.97. 



(a) J 
luinei 


roTS.— E^Ting found the tax on 91. or the per emt 


., iM— OCT flkctUtate their 








TABLE. 


J 
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a 
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3 polls, 


2.70 











$71.9702, amount of Jones's tax. 

Note— Require the pnpil to 'write a role for constructing a tax table, and Ibr 
finding the amount of tax by it. 

519. The people of a certain city vote to raise $25000 
to build a public hall. The property of the city is valued 
at $1496826. Construct a tat table, and from it calculate 
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•the amount o^ A's tax, whose property is valued at $8374 ; 
of B's tax, whose property is valued at $4374 ; of C's tax, 
whose property is valued at $9874. 

620. The property in a certain school district is valued 
, at $217386. A teacher is employed for ten months at a 
^salary of $45 per month, and the contingent expenses are 
$100.50. Construct a tax table, and from it calculate the 
tax of Mr. Osbom, whose property is valued at $3568 ; of 
Mr. Bryant, whose property is valued at $4000 ; . of Mr. 
Griggs, whose property is valued at $3888 ;^of Mr. Mor- 
gan, whose property is valued at $500; of Mr. Blore, 
whose property is valued at $4500. 

Questions. — How may fractions be considered? (138T) What 
determines the denomination of*a fraction? (139.) On what ^oes 
the value of a fraction depend? (140.) What is the reduction of 
fractions? (141.) What is reduction ascending? (142.) What is 
reduction descending? (143.) When are fractions said to be re- 
duced to then* lowest terms? (144.) 

LESSON LX. 

CUSTOM HOUSE BUSINESS. 

984. Duties, or Customs, are taxes levied by 
government on goods imported or exported. 

239. A Custom House is an office established by 
government for the purpose of co^ecting duties on goods 
imported or exported. 

336. A Port of Entry is a port designated by 
law where duties may be received on imported or exported 
goods. 

337. l^nnage is a ta:^ levied upon vessels accord- 
ing to their size, for the privilege of coming into a port of 
entry. 
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338*. H6V6I1U6 is, the income of government from 
duties, tonnage, taxes, and other sources. 

399. An Ad Valorem Duty is estimated at a 
certain per cent 'on the cost of the goods in the country 
from which they are imported. 

330* A Sp60ifiC Duty is estimated on the weight 
or measure of goods, independent of their cost. 

33 !• An Invoice is a list of imported goods, giving 
the quantity and price. 

333. Tare is an allowance for the weight of pack- 
ages that contain goods. * , 

333. Leakage is an allowance for the waste by leak- 
ing of liquoi^s imported in casks or barrels. 

334. Breakage is an* allowance for the loss by 
breaking of liquors imported in bottles. 

339, Gross Weight is the weight of goods, includ- 
ing the packages. 

336. Net Weight, or Value, is the weight or 
value of goods after all allowances of tare, leakage, &c., 
have been made. 

Notes. — ^1. Tare ia ascertained by actually weighing one or more of the empty 
boxes, casks, or othw packages It is sometimes oomput«l at a certain per cent. 

2. The custcnnary breakage for porter, ale, and beer, in bottles, is 10 per cent t 
but 5 per cent on all other liquors in bottles. At the Custom House 1 doz bottles 
of the common size are estimated to contain 2} gallons. 

8. The customary leakage for liquors in casks is 5 per cent. 

Questions. — Reduce a fraction to its lowest terms (at the black- 
board) and give the analysis. (146.) Reduce an improper fraction ^ 
to a mixed number, and give the analysis. (146.) Reduce a mixed 
number to an improper fraction, and give the analysis. (14'7.) Re- 
duce a mixed number to a fraction of a given denomination, and 
give the analysis. (148.) 
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LESSON LXL 

337* To find the amount of duty on an invoice of mer- 
chandise. 

What is the duty at 25 per. cent, on 30 gross of cham- 
pagnes^ invoiced at $1.50 per doz., 2 J per cent being al- 
lowed forlbreakage ? 

MODEL OPERATION- ^ 

1. $1.50X360=$540, gross value, 

2. $540X.02}=$14.85, breakage- 

3. $5i0 — $14.85 =$525.15, net value. 

4. $525.15X.25=$131.28, amount of duty. 

Analysis. — 1. Find the gross value. 
2. Find the deduction for breakage. 
8. Find the.net value. 
4. Find the amount of duty. 

Nora. — ^Requiie the pupil to viite a jrule tc<aa. the analysb. 

521. What is the duty at 18 J per cent, on 237 yds. of 
black silk invoiced at 78^ cts. per yard ? 

522. What is the duty at 25 per cent, on 125 barrels of 
whale oil invoiced at 87^ cts. per gallon, allowing 2^ per 
cent leakage ? 

523. What is the duty at 20 per cent, on 250 bags of 
cofifee, each weighing 160 lbs., invoiced at 6 J cts. per pound, 
an allowance of 2 per cent, being made for tare ? 

524. A merchant imports 137 cases of indigo, each case 
weighing 197 lbs. ; how much will the duty amount to at 5 
cts. per pound, allowing 15 per cent, tare ? 

Questions. — ^What is the addition of fractions? (149.) "When are 
fractions said to have a common denominator? (150.) What is 
the subtraction of fhictions? (151.) Give the analysis of the addi- 
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tion of fractions. (160.) Of the subtraction of fractions. (151.) 
What is the multiplication or division of fractions? (158.) 



LESSON LXII. 

INTEREST. 

338. IntOrOSt is an amount paid for the use of 
money. 

339. The Principal is the Bum borrowed, on which 
interest is paid. 

340. Rate per OOnt* is the per cent paid annu- 
aUy. 

341. Amotmt is the sum of the prindpat and the 
interest. 

343. Simple Interest is interest paid for the ose 
of the principal onlj. 

343. Compound Interest is interest on both 
principal and interest. 

34 1.^ Legal Interest is the rate per cent fixed by 
law. It varies in the different states, according to the fol- 
lowing: 

(a.) TABLE. 



Louisana, 


5] 


per cent 


New Hampshire 


.6] 


percent 


Arkansas, 
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(( 
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Michigan, 7 per cent. 


Alabama, 


8 per cent* 


New York, 7 " 


Florida, 


8 « 


South Carolina, 7 " • 


Mississippi, 


8 " 


Wisconsin, 7 " 


Texas, 


8 " 



District of Columbia, 6 per cent. 

Notes. — ^I. In some of the other states any late per cent, that is agreed upon 
by tiie parties is recognised as legal. 

2. When the rate per cent, is not specified in notes, eontraets, &o., the legal rate 
is alttrays understood. 

. 8. When more than the legal rate i» chai^^ it is called usury, and those chai^ 
ing it are punishable by law. 

Questions. — Multiply a fraction by an integral number, and give 
the analysis. (164.) Divide a fraction by an integral number, and 
give the analysis. (156.) Divide a mixed number by an integral, 
and give the analysis. (166.) Multiply a fractido by a fraction, and 
^ve the analysis. (167.) 



LESSON LXni. 

94:tS«.To find the interest on any sum at anj rate per 
cent., for years, months, and days by taking aliquot parts. 

What is the interest on $132.41 for S-yrs. 7 mo. 16 da., 
at 4 per cent. ? ' 

MODEL OPERATION. 
tl82.41 
.04 



6.2964, interest for 1 year. 
8 



1. 16.8892, interest for 3 years. 

2. $6.296-r2= 2.648 " " 6 mo., or i year. 

8. $2.648-i-6= .4413 " " 1 mo., or J of 6 months. 

4.10.4413-^2= .2206 " " 15 da., or i of 1 month. 
6. $0.2206-rl5= .0147 " " 1 da., or ^ of 15 days. 

'^. $19.2138, interest for 3 yrs. 7 mo. (6 mo.+l mo.) 

[16da.(16d8.4-lda.) 
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♦Analysis. — 1. Find the interest for 3 years. 

If the interest on $1 is S0.04, on $182.41 it is 182.41 tim 
$0.04, which are $5.2064 ; and for 8 years it is 8 tiibtis $5,296 
which are $15.8892. 

2. Find the interest for 6 months. 

If the int^est for 1 year, or 12 months, is $5.2964^ for 
months, or one half & T^^i it is (ma ha\f of $5.2964| which 
$2,648. ' 

8. Find the interest for 1 month. 

If the inter^t fbr 6 months is $2,648, fbr 1 month it is ^ 
sixth of $2,648, which is $0.4418. 

4. Find the interest for 15 days. 

If the interest for 1 month is $0.4418, for 15 days, or \ mont 
it is me half of $0.4418, which is $0.2206. 

5. Find the mterest for 1 day. 

K the interest for 15 days is $0.2206, for 1 day it is omJ 
teenth of $0.2206, which is $0.0147. 

6. Find the mterest for 8 years 7 months 16 days. 

If the interest for 8 years is $15.8892, for 6 months is $2.6^ 
for 1 month is $0.4413, for 15 days is $0.2206, for 1 day 
$0.0147, ^b» interest for 8 years 7 months 16 days is the sl 
of these quantities, which is $19.21. 

Th^efbt^, the interest on $132.41 for 8 years 7 months 
days, at 4 per cent, is $19.21. 

Non.t — 'Require die pupil to write a role ftom the ana^yslB. 

Questions. — Multiply a mixed number by a mixed number, a 
give the analysis. (168.) Divide an integral number by a fracti< 
and give the analysis. (169.) Divide a fraction by a fraction, a 
give the analysis. (160.) Simplify a complex fraction, and give 1 
analysis. (161.) 

*NoTS. — ^Thi0 method OtaxaljeiB in calculating intOTest, while often shorter t1 
the other methods, is besides such an admirabi^ discipline for the mind that 
give it a prominent place. 

tThis rule Hke the 6 per cent: method makes the year consist of 860 days inst 
of 866. Ih.sotue states this is considered legal; hiit in New York one day is € 
eidered on«-336th part of a year. Induct i of the interest at 360 days per > 

firom itself, and the remainder will be the interest at 866 days per year. 
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LESSON LXIY. 

525. What is the interest on $374 for 7 yrs. 9 mo. 17 da. 
at 9 per cent. ? 

526. What is the interest on $325 for 2 jrs^ 9 mo. 12 da. 
at 7 per cent. ? 

527. What is the interest on $397.25 for 8 yrs. 7 mo. 13 
da. at 8 per cent. ? 

528. What is the interest on $848.88 for 4 yrs, 6 mo. 17 
da. at 4 per cent. ? 

529. What is the amount of $413 for 12 yrs. 3 mo. 2 da. 
at 11 per cent? 

530. What is the amomit of $384.24 for 3 yrs. 9 mo. 27 
da. at 9} per cent? 

531. What is the amomit of $243 for 11 yrs. 8 mo. 29 da. 
at 8 per cent ? 

532. What is the interest on $471 for 5 yrs. 7 mo. 25 da. 
at 4 per cent. ? 

533. What is the amomit of $3.86 for 3 yrs. 2 mo. 11 da. 
at 9 per cent? 

534. What is the amount of $0.88 for 5 yrs. 9 mo. 2 da. 
at 6^ per cent ? 

535. What is the amount of $0.06 for 11 yrs. 7 mo. 19 
da. at 12 per cent. ? 

536. What is the interest on 43 cts. for 3 yrs. 2 mo. 1 da. 
at 6 per cent. ? 

537. If a person borrows $375.75 at 7 per cent, how 
much will be due at the end of 2 yrs. 7 mo. 19 da. ? 

538. What is the interest paid on a loan of $1374.74 at 
7 per cent, made Jan. 1st, 1858, and paid July 7th, 
1863? 

539. A note of $384.25 was given May 23d, 1860, bear- 
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ing interest at 8 per cent ; what will be the amount due 
Aug. 3d, 1864, if no interest has been paid? 

540. I gave a note of $397.28, Jan. 30th, 1860 ; what 
was the amount due Sept. 8th, 1863 ? " 

QUESTIONS. — Give the analysis of finding the least common multi- 
ple of fractions. (163.) What is reduction descending of frac- 
tional compound numbers? (164.) Bedaction ascending? (166.) 
What is the comparison of numbers? (166.) What axiom is used 
in the comparison of numbers? (16., e.) 

LESSON LXV. 

541. What is the interest on $3874.63 for 9 yrs. 11 mo. 
29 da., at 5} per cent. ? 

542. What is the interest on $173.40, fiom Sept. 25th, 
1850, to Julj 9th, 1861, at 8^ per cent. ? 

543. What is the interest on $169.73, from Dec 10th, 
1849, to Julj 7th, 1863, at 5f per cent ? 

544. What is the interest on $1, from July 29th, 1847, to 
Oct. 8th, 1862, at 6f per cent. ? 

545. What is the interest on $1, from Sept. 18th, 1853, 
to Aug. 11th, 1-860, at 3| per cent? 

546. What is the interest on $23.50, from Apr. 9th, 1857, 
to Jan. 13th, 1864, at 11 per cent? 

547. What is the interest on $3478.41, from Aug. 13th, 
' 1860, to Dec. 15th, 1860, at 9 per cent ?, 

548. What is the amount of $413.67, from Feb. 29th, 
1853, to Jan. 18tli, 1863, at 7 per cent ? 

549. I gave Luther Bryant my note for $132.25, dated 
July 16th, 1858, and bearing 7 per cent interest ; what is 
dueMarch 11th, 1864? 

550. I gave my note for $111.37, March 13th, 1860 ; 
what shall I owe Apr. 17th, 1864, at 1\ per cent interest ? 
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Questions. — Analyze ap example of thQ addition of denominate 
fractions. (168.) Analyze an example of the subtraction of denomi- 
nate fractions, (168.) What is said about decimal fractions? (169.) 
What determines units* place? (170.) How are integers separated 
from decimals? (171.) Repeat the table. (171., a.) 

LESSON LXyi. I 

3J:0. To find the interest on anj sam, for any time, at 
anj rate per cent, by the 6 per cent, method. 

347. TABLE. 

The interest on $1 for one year, or 12 months, is $0.06« 
« « $1 « 2 months (J of 12 mo.) is 01, 

« « $1 « 1 month, or 30 da. ) ^k 

(t^ of 12 mo.) is) 
« « $1 " 6 da. (i of 30 da.) is .001. 

« « $1 « 1 da. 11 of 6 da.) is ,000J. 

Hence the interest on $1 for every year is 6 cts. i 
« " $1 " 2 months is 1 ct 

« « $1 " 6 days is 1 mill. 

« « $1 « 1 day is J of a mill. 

What is the interest on $l*for 2 yrs. 3 mo. 7 da. at 6 per 
cent ? 

MODEL OPERATION. 

1. Interest for 2 yrs.=$0.12 

2. " " 3mo.= .015 

3. « " 7 da. = .001^ 



4. $0.136i Ans. 

Rule. — Calculate the interest for every year at 6 cts., for 
every 2 months at 1 ct.,for every 6 days at 1 miU, and for 
every day at ^ of a mill; and the sum toiU he the interest on 
fme dollar for the given time. 

Questions. — ^What is a mixed number? (1V2.) How are nmnbers 
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divided, for convenience in reading? (178.) Analyze an example 
of the addition of decimals. (174.) Analyze an example of the 
subtraction of decimals. (175.) Analyze an example of the multi- 
plication of decimals. (176.) Give the rule for pointing off decimal 
places. (176.,/.) Repeat each of the propositions relating to the 
multiplication of decimals. (177.) Give the general law. (177., e.) 



LESSON LXTn. 

EXAMPLES FOR PRACTICE. 

Nonk— When no rate per cent, is mentioned, 6 per cent, ia always nnderstood. 



What is the interest of 
time? 

551. 1 year 7 mo. 12 da* 

552. 3 yrs. 3 mo. 11 da. 

553. 9 yrs. 8 ma 25 da. 

554. 8 yrs. 3 ma 24 da. 

555. 9 yrs. 8 mo. 27 da. 

556. 14 yrs. 9 ma 6 da. 

557. 9 yrs. 11 mo. 8 da. . 

558. 6 yrs. 11 mo. 9 da. 

559. 8 yrs. 3 ma 3 da. 

560. 4 yrs. 4 mo. 4 da. 



$1 for the following periods of 



561. 9 yrs. 3 mo. 28 da. 

562. 4 yrs. 8 ma 16 da. 

563. 1 yr. 1 ma 1 da. 

564. Oyrs. Oma 27da. 

565. 3rrs. 8 mo. 8 da. 

566. yrs. 9 mo. da. 

567. 14 yrs. mo. da. 

568. 27 yrs. 7 mo. 7 da. 

569. 10 yrs. 10 mo. 10 da. 

570. 3 yrs. 3 mo. 3 da. 



Questions. — Give the analysis of an example of the division of 
decimals. (178.) Give each of the propositions relating to the di- 
vision of decimals. (179.) Give the general law. (179., e.) Give 
the rule. (179.,/.) Change a common fraction to a decimal, and 
^ve the analysis. (180., a.) Give the proof. (180., 6.) When are 
decimals said to be repetends? (180., c, 2.) 



LESSON LXVin. 

What is the interest on $372.12 finr 8 yrs. 9 mo. 13 da. ? 
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MODEL OPERATION. 

(a.) (5.) 

Interest on $1 for 8 yrs.=$0.48. $372.12 

" " $1 « 9mo.= .045. .527J 

« « $1 «13da.= .002^. 

6202 



$0.527i * 260484 

74424 
186060 



$196.16926, Ans. 

Analysis. — {a.) Find the interest on $1 for the given time. 

By 247. the interest on $1 for 8 yrs. 9 mo. 13 da. is $0,527^. 

(&.) Find the interest of S372.12 for the same time. - 

If the interest on $1 for the given time is $0,527^, on $372- 
.12 it is 872.12 times $0,527^, ;which is $196,169. 

Therefore, the interest on $372.12 for 8 yrs. 9 mo. 18 da. Is 
$196,169. ' ' ■ 

Note.— EeqnJre the pupil to write a rule from the analysts. 

571. What is the interest on $397.46 for 8 yrs. 3 mo. 9 
da.? / 

572. What is the interest on $371.46 for 9 yrs. 8 mo. 19 
da.? 

573. What is the interest on $572,86 for 18 yrs. 11 mo. 
29 da.? 

574. What is the amount of $37.26 for 18 yrs. 2 mo. 11 
da.? 

575. What is the amount of $33.46 for 2 yrs. 2 mo. 23 
da. ? 

576. What is the interest on $6.47 for 3 yrs. 9 mo. 11 
da.? 

577. What is the interest on $62.35 for 2 yrs. S mo. 29 
da.? 
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578. What is the interest on $12.42 for 2 jrs. 8 mo. 13 
da.? 

579. What is the interest on $37.85 for 1 jr. 9 mo. 28 

da.? 

580. What is the interest on $12.80 for 3 jrs. 3 mo. 3 da.? 

581. What is the interest on $37.40 for 2 yrs. 6 mo. 2 da. ? 

582. What is the interest on $8.30 for 3 yrs. 8 mo. 7 da.? 

583. What is the interest on $9.20 for 9 yrs. 9 mo. 9 da.? 

584. What is the interest on $11 for 8 yrs. 8 mo. 8 da.? 

Questions. — ^What is reduction descending in denominate deci- 
mals? (ISl.) What is reduction ascending? (182.) Give the analy- 
sis of an example of reduction descending in denominate decimals. 
(182., a.) Of reduction ascending. (182., 6.) What is per cent.? 
(188.) 

LESSCm LXDL. 

4 

What is the interest on $34 for 8 yrs. 7 mo. 27 da., at 8 
per cent. ? 

MODEL OPERATION. 



At 6 per cent, the interest on $1 for 8 yrs. is $0.48 
" 6 « « « $1 « 7 mo. " .035 

« 6 « « « $1 " 27da." .004 J 



« 6 



u 



for 8 yrs. 7 mo. 27 da. the int. is $0,519^ 

34 



yi. 



17 
2076 
1557 

$17,663 

n 

ft A 5887 
17663 



$23,550, Ans. 



264 DECIMAL FBACTIONS. 

Analysis. — 1. Find the interest on the giveil amottlity fbrihe 
given time, at 6 per cent 

The interest on S34 for 8 yrs. 7 mo. 27 da., at 6 per oent, is 
$17,663. 

2. Find the interest at 8 per cent 

If the interest at 6 per cent is $17,663, the interest at 8 per 
cent is 1 J (J of B per cent) of the ihtcirest at 6 per cent, 
which is $23.55. 

Therefore, the interest on $84 for 8 yrs. 7 ma 27 da., at 8 
per cent, is $23.55. 

Nora.— Require the pupil to Write a role firam the uudyedbiu 

Noras.— L The interest at 1 per oent. is'^ of the interest at 6 per o«nt. 
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2. Since ttie interest of SI at 6 per cent, is 9001 for 60 days, the interest for any 
nnmber of days will be as many cents as 60 days is contained times iA the numbte 
of days Hence the following rule. 

RuLE.^ — Multiply the principal by the number of days in 
the given time, divide thei prodtiet hy 60, and the quotient will 
he the interest at 6 per cent, in cents and decimals of a cent, 

585. What is the interest on $34.26 for 3 yrs. 9 mo. 17 
da., at 3 per cent. ? 

586. What is the interest on $413 for 8 yrs. 8 mo. 17 da., 
at 9 per cent ? 

587. What is the interest on $837 for 1 yr. 3 mo. 12 da., 
at 7 per cent. ? 

588. What is the interest on $387.24 for 1 yr. 1 mo. 1 da., 
at 9 per cent? 
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4689. What is the interest oa $841.20 for 8 jnu 11 mo. 
24 da., at 8 per cent ? 

590. What is the interest on $486 for 4 jrs. 8 mo. 11 da., 
at ^ per cent ? 

591. What is the interest on $84.20 for 2 jrs. 9 mo. 12 
da., at f per cent ? 

592. What is the interest on $878.10 for 1 jr. 1 mo. 1 da., 
at 6|- per cent ? 

598. What is the interest on $687 for 1 jr. 8 ma 11 da., 
at 8} per cent ? 

594. What is the amoant of $871 for 1 jr. 8 mo. 11 da., 
at 7 per cent ? 

595. What is the amonnt of $886 for 2 jrs. 6 mo. 21 da., 
at 9 per cent ? 

596. What is the amoant of $8847.20 for 1 jr. 8 mo. 
24 da.? 

597. What is the amoant of $42.86 for 8 jrs. 8 mo. 27 
da., at 8 J per cent ? 

598. What is the amoant of $82.47 for 2 jrs. 8 mo. 11 
da., at 5f per cent? 

599. What is the amoant of $87.41 for 8 jrs. 9 mo. 21 
da., at f per cent ? * 

600. What is the amount of $88.88 for 9 jrs. 9 mo. 29 da. ? 

Questions. — How in per cent expressed? (184.) find any per 

cent, of a number, and give the analysis. (185.) Give the rule. 

Give the analysis of finding vih&t per cent, one number is of another. 

(186.) Write a rule from the analysis. (186.) Give the analysis of 

finding a number when a certain per cent of it is given. (187.) 

Write a rule. 

LESSON LXX. 

601. A man boaght property for $2873.25, and agreed 
to paj for it in 2 jrs. 7 mo. 9 da., with 3| per cent, inter- 
est ; at the expiration of that time what amount did he owe ? 
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602. I settled with a creditor and gave my note for $^7- 
•42, to be paid in 1 jr. 7 mo. 9 da., with 5 per cent, inter- 
est ; what must I pay at the end of that time ? 

603. How much interest will accrue on a note of $3874- 
.20, in 3 yrs. 8 mo. 19 da., at 8^ per cent ? 

604. What is the interest of $983.27 from Apr. 9th, 
1860, to Jan. 13th, 1863, at 8 per cent. ? 

605. Find the mterest on $371.48 from July 11th, 1849, 
to Oct 18th, 1860, at 12 per cent 

606. A man bought a farm and paid $384 down ; afler 
8 months he paid $583, and 13 months afler that time he 
paid the balance ; what was the whole amount paid, allow- 
ing 7 per cent interest ? 

607. A man sold a store and the goods in it for $80000 ; 
he received $25300 on delivering ; 80 days after $37400, 
and the remainder at the end of 6 mo. ; what was the en- 
tire amount, allowing 6 per cent interest ? 

608. A merchant bought the following bill of goods at 

interest at 6 per cent. : 

1859, Jan. 1, 30 yds. Broadcloth, CD $3. 
" " 17,257 " Calico, ^ ,10. 
« Mar. 19, 125 « Carpeting, ® 1.50. 
« Jan. 8,375 « Oilcloth, ® .50. 

How much will his bill amount to December 6th, 1859 ? 

609. Otis Merwin, 

To Otis Lyon, Dr. 
1862, Jan. 3, 59 yds. Sheeting ® $0.13, 

« Apr. 9, Cash, ' $347. 
" June 11, 20 Stoves ^ ^ $20, 

" July 18, 1 gross Scythes, 200.25 

" « 19, 1 box Hoes, 100.50 

" Aug. 12, 100 Axes, 100.00 

This account is at interest at 7 per cent. ; what will be 

the amount at the time of settlement, Sept. 13th, 1862 ? 
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$10. I commenced bailding a house in the year 1 860. 
My expenditures were as follows: Jan. 11th, S374.63; 
Feb. 19th, $1860.97 ; Apr. 3d, $94.68 ; Aug. 13th, $47.98. 
On the 8th of December I sold it at 12 per cent, advance 
on the cost, including interest ; what did I receive for it ? 

QuKSTiONS. — ^What is an agent or factor? (188.) What is com- 
mission? (189.) What is brokerage? (190.) What is a corpora- 
tion? (191.) What is a charter? (192.) What is a firm? (193.) 
What is capital or stock? (194.) What is a share? (196.) What 
are stockholders? (196.) When are stocks said to be at par? (197.) 

• 

LESSON LXXI. 

PARTIAL PAYMENTS. 

348. A Partial Payment is a payment of a part 
of a note, or bond, &c. 

34:9. When the amount paid, the date of the payment, 
and the name of the person receiving the money, are writ- 
ten on the back of the obligation, the writihg is called an 
Indorsement, 

3tlO. The following rule for computing interest on 
bonds, notes, &c., when partial payments have been made, 
has been adopted by ^e Supreme Court of the United 
States, and by all the states of the Union, with the excep- 
tion of Connecticut, and New Hampshire. 

Rule. — ^I. " Gompute the interest on the principal to the 
time of the first paymenty and^ if the payment exceed this 
interest^ add the interest to the principal^ and from the sum 
subtract the payment: the remainder forms a newprincipaL 

II. ^ J^ the payment is less than the interest, take no notice 
of it until other payments are made, which in all shall ex- 
ceed the interest computed to the time of the last payment ; 
then aM the interest so computed to the principal, and- from 
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the sum subtract the sum of the payments : the temmnd^r wiU 
form a new principal^ on which interest is to he computed us 
before^ 

Notes. — 1. The Connecticut Rule is as follows: 

I. " Paym^ents made one year or more from the time at 
which the interest commenced^ or from another payment ; and 
payments less than the interest due are treated according to 
the U, S. rule. 

II. '' Payments exceeding the interest due, and made toith' 
in one year from the time interest i^mimenced, or from a 
former payment, shaU draw interest for the balance of th\s 
year, provided the interval does not eactend beyond the settle- 
ment, and the amount must be subtracted from tfie amowrU of 
the principal for one year ; the remainder wiU be a new prin- 
cipal. • 

in. " ijT the year extend beyond the seUlement, find the 
amount of the principal to that day ; the remainder wiU he 
the sum dueP 

t Vermont haa the fbllowfaig 

Rule. — ^I; " Find the amount of the principal from the 
time interest commenced, to the time of settlement. 

II. ^^ Find the amount of each payment from the time it *' 
was made to the time of settlement. 

m. " Subtract the^sum of the amounts from the amount 
of the principal and the remainder will be the sum due J* 

I New Hampshire haa the Ibllowhig • 

Rule. — ^I. " Find the amount ■ of the principal for one 
year, and deduct from it the amount of each payment of that 
year from the time it was made, up to the end of the year; 
the remainder will be a new principal with which to proceed 
as before. 
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TL ^^ the setUement occur less than a year from the last 
annual term of interest^make the hut term of interest a part 
of a year axtordinglyr 

QxrEsnoNS. — ^When is stock said to be above par? (198.) When 
are stocks said to be below par? (199.) What is the real, or mar- 
ket value, of stocks? (200.) What is a dividend? (201.) Give the 
analysis of finding the commisaon on. any amount of stock bought 
or sold. (202.) Give the analysis of finding the amount of commis- 
sion, when deducted in advance from the remittance. (203.) Write 
a nde.from the analysis. 

LESSON LXXIL 

EXAMPLES FOR PRACTICE .♦ 

$369.84. Newakk, Jan. 1, 1858. 

For value received^ I promise to pay to Jacob Wilson, or 

order, on demand, three hundred sixty-nine dodafs eighty-four 

cents, with interest, 

John F. Huntsman. 

On this note are the following indorsements : 
June 13, 1858, $50. July 9, 1860, $120. 

Dec 11, 1858, 25. Aug. 13, 1862, 16. 

Sept. 13, 1859, 60. Dec. 29, 1862, 89. 

What will remain due Jan^ 9, 1863. 

^'NoTKs. — 1. When a note is signed by.two or man penom, ISbay are togethor 
holden for its payment. 

2. A joint and several note Is one rigned by two or more persons who are together 
and separately holden for its payment. * 

8. A negotiable note is one which is written payable to order or to bearer, and 
wbich can be transferred from one to another. 

4. When a note is written payable to order^ the holder of the note mast write his 
name on its back, when he transfers it to another person, and by so doing he guar- 
antees its payment. 

6. The maker ^ or drawer^ of a note is the person who signs it. The holder is the 
person to whom it is to be paid. 

6 The indorxer is the person who writes his name on the back to transftr it, or 
to guarantee its payment. TbB/ace of a note is the amount tot which it is gifen. 
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MODEL OPERATION. 

Principal^ or face of the note, Jan. 1, 1868, $869.84 

( Interest on $369.84, from Jan. 1, 1 858, to June 18, 1868, 9.986 

• "j Time of first payment (5 mo. 12 da.) 

Amount, $379,826 

First payment, June 13, 1868, (greater than the inter- 
est, and therefore to be deducted) 60. 



Balance, for a new principal, $329,826 

g I Inter'ston$329.825,from Junel8,1868,toDec.ll,1868, 9.762 

I Time of second payment (6 mo. 28 da.) ^ 

Amount, $389,687 

2nd payment, Dec. 11, 1868, (greater than the inter- 
4. -{ ^st, and therefore to be deducted) * 26. 



^Balance, for a new principal, 
4.587 from Dec 
payment (9 mo. 2 da.) 



$314,687 



g j Intereston$314.587 from Dec. 11, 1868, to Sept. 18, 1869, 14.26 

' ( Time of third payment (9 mo. 2 da.) 

r Amount, , $328,837 

I 3rd payment, Sept. 13, 1859, (greater than the inter- 

O.K est, and therefore to be deducted,) 60. 



(^Balance, for a new principal, 
on $268. 837, from Sep 
fourth payment (9 mo. 26 da.) 



$268,837 
w j Interest on $268. 837, from Sept. 18,1 869, to July 9, 1860, 18.253 
^' i Time of 

Amount, $282.09 

4th payment, July 9, 1860, (greater than the interest, 
8. -l . and therefore to be deducted,) 120. 



Balance, for a new principal. 



$162.09 



j Intereston$162.09,from July 9, 1860,to Ang. 13, 1862, 20.358 
• l Time of fifth payment (2yr8. 1 mo. 4 da.) 
-^ j Intereston$162.09,fromAug. 13, 1862,toDec.29, 1862, 8.663 

l Time of sixth payment (4 mo. 16 da.) : 

'Amount, S186.111 



11.^ 



6th payment is less than the interest. The sum of the 
5th and the 6th j;)ayments, made respectively Aug. 
13, 1862, and Dec. 29, 1862, (greater than the in- 
terest, and therefore to be deducted,) 104.00 



Balance, for a new principal, $82,111 

.Q ( Interest on $82. Ill, from Dec. 29, 1862, to Jan. 9, 1868, .130 

^^'] (10 da.) 

13. ^ Amount due Jan. 9, 1S68, $82,241 
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Analytical Steps. — 1. Find the interest on the face of the 
note, to the time of the 1st payment. 

2. Find the new principal, June 13, 1858. 

3. Find the interest oh this principal, to the time of the 2nd 
payment 

4 Find the new principal, Dec 11, 1858. 

5. Fmd the interest uu this principal, to the time of the 8rd 
payment. 

6. Find the new^ principal, Sepi 18, 1859. 

7. Find the interest on the principal, to the time of the 4th 
payment 

8. Find the new principal, July 9, 1860. 

9. ^ind the interest on this principal, to the time of the 5th 
payment 

10. Find the interest on this principal, to the time of the 6th 
payment '' 

11. Find the new principal, Dec. 29, 1862. 

12. Find the interest on this principal, to Jan. 9, 1863. 
18. Find the amount due, Jan. 9, 1868. 

LESSON LXXni. 

611. $489^. CiNciNNATus, N. Y., Oct 9, 1860. 

Sixteen months from date, we promise to pay Oscar Os- 
good, or order, four hundred eighty-nine dollars thirty-nine 

cents, with interest from date, value received.* 

Richard F. Weston. 
John C. Lee. 

indorsements. 
Nov. 3, 1860, $29.13: Mar. 11, 1861, $5.37. 

Jan. 11, 1861, 125. May 13, 1861, 91.61. 

What was the amount when the note became due ? 

*NoTS. — ^Notes on time do not draw interest until they are due, unless it is so 
stated in the body of the note. Demand notes draw interest from date, and notes 
on tune, after ttoy become due^ although there be nothing saidr ia them about in- 
terest. 
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« 

612. $9S4^. TTnadilla, N. Y., ^-5. d, I860, 
Three years from date, we •jointly and severally promise 

to pay Israel Putnam, or bearer,, nine hundred eighty-four 
dollars, with interest alter ibur months, value received. 

Luther Bryant. 

Henry Bryant. 

Charles Bryant. 
Received on the within note : 
Dec. 29, 1860, $125.37. July 5, 1861,. $3.12. 
Mar. 13, 1861, $327.90. Oct 11, 1861, $2.41. 
Apr. 11, 1861, $57. Jan. 11, 1862, $150. 

How much is to be paid when the note becomes due? 

613. $500. Brooklyn, Sept. 9, 1859. 
One year from date, I promise to pay O. H. HaU, Bre 

hundred dollars, value received.* 

William H. Williams. 

"Received on the within note : 
Jan. 12, 1861, $300.50. Apr. 25, 1863, $2.23. 
June 13, 1861, $21.63. May 27, 1864, $25.50. 

How much was due when the note was paid, Oct. 18^ 
1864? 

614. $1345.^. Hartford, Jan. 13, 1862. 
Thuty days from date, I promise to pay Ayres Jennings 

& Co., one thousand three hundred forty-five dollars thirty- 
eight cents, at 8 per cent, value received. 

Theodore Lyon. 

What was due April 8, 1864 ? 

Questions. — Give the analysis of finding the value of stock, when 
at a pFemium. (204.) Write a rule from the analysis. Give the 
analysis of finding the quantity of stock that can be purchased for 

* Noijr^TUb not9 is not nogottable, uid it dxaws intenst oiil7««ft«r It beeamM 
due. 
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a certain sum. (205.) Write a rule from the analysis. What is 
profit and loss? (206.) 

LESSON LXXIY. 

PROBLEMS IN INTEREST. 

351. In Problems in Interest there are five 

parts to be considered: 1st. The Principal. 2d. The Rate 
per cent 3d. The Time. 4th. The Interest 5th. The 
Amount. These may be symbolized by the following ab- 
breviations : — 

P.=PrincipaL T.=Time. 

R.= Rate per cent I. = Interest 

A. = Amount 

These parts are so related to each other, that, any three 
of them being known, the other may be found. 

3tS3. Prob. I. — Given the principal, rate per cent, and 
tiille, to find the irU^rest. 

What is the interest of $57 for 3 years, at 7 per cent ? 

MODEL OPERATION. 

1. $57X.07=$3.99. 
%. $3.99X3=$H.97, 

Analysis. — 1. If the interest on $1 for one year is 7 hun- 
dredths of a dollar, on S57 it is 57 times 7 hundredths of a dol- 
lar, which are 399 hundredths dollars, or $3.99. 

2. If the interest on $57 for one year is $3.99, for 8 years it 
is 8 times S3.99j which are $11.97. 

Therefore, the interest on $57 for 3 years, at 7 per cent, is 

$11.97. 

Formula: P.xR.xT.=L 

NoTx. — Bequire the pupil to write a rule firom the formula. 

615. What is the mterest on $37.86 for 9 yfs. 3 mo. 11 
da., at 8 per cent? 
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616. What is the interest on $27.41, for 2 yrs. 3 mo. 27 
da.) at 7^ per cent. ? 

Questions. — Give the analysis of finding the amount of gain, 
when the cost and gain per cent, are given. (207.) Write a rule 
from the analysis. Give the analysis of finding the gain or loss per 
cent., when the cost and selling price are given. (208.) Write a 
rule from the analysis. Give the analysis of finding the selling price, 
when the cost and gain or loss per cent, are given. (209.) Write*a 
rule from the analysis. ^ 

LESSON LXXY. 

3S3, Prob. II. — Given the time, rate per cent, and 
interest, to find the principal. 

What principal in 2 yrs. 6 mo., at 6 per cent, will gain 
$25.36 interest? 

MODEL OPEBATION. 

1. $1X.06X2J=$0.15, int on $1. 

2. $25.36-5-.15=$169.066. * 

Analysis. — 1. The interest on $1 for 2 yrs. 6 mo., at 6 per 
cent, is $0.15. 

2. If it requires $1 to gain $0.15 in 2 yrs. 6 mo., at 6 per 
cent, to gain $25.86 will require as^ many dollars as $0.15 is 
contained times in $25.86, which are 169.066. 

Therefore, $169,066 are^ required to gain $25.86 in 2 yrs. 6 
mo., at 6 per cent 

NoTi.— Require the pupil to imte a rule from the fonnula. 

617. A gentleman loaned money at 7 per cent., and re- 
ceived $700 interest a year ; how much money did he loan ? 

618. What principal will, in 4 yrs. 8 mo. 24 da., at 6 per 
cent, give $18.88 interest ? 

619. What principal will, in 4 mo. 6 da., at 7 per cent^ 
give $25.50 interest? 



PROBLEMS IK IKTEBJEST. 275 

620. A gentleman bequeathes his wife $600 i^ year, and 
his son $400 a year ; wiiat sum must be invested, at 7 per 
cent, interest, to produce these amounts? 

621. What principal wiU, in 1 jr. 11 ma 26 da., at.5 per 
cent., produce $188.88 ? 

622. A widow is receiving $1888 per annum; what is 
her property, supposing it invested at 7 per cent ? ' 

623. What principal will, in 8 yrs., at 7^ per cent, pro- 
duce $4000 interest ? 

624 What principal will, in 3 yrs. 3 mo. 3 da., at 5^ per 
cent., produce $28 75 ? 

625. What principal will, in 6 yrs., at 7 per cent, pro- 
duce $800.50 interest ? 

626. An estate was divided among three children: the 
first loans his money at 8 per cent interest, and receives 
$400 a year ; the second loans his at 7^ per cent, and re- 
ceives $450.42 interest per annum ; the third loans his at 5 
per cent, and receives $400.75 interest per annum ; what 
was the value of the estate ? 

Questions. — Give the analysis of finding the cost when the selling 
price and gain or loss per cent, are given. (210.) Write a rule from 
the analysis. What is insurance ? (211.) Who is the insurer ? (212.) 
Who is the insured? (213.) What is Sie poUcy? (214.) What is 
the premium? (216.) Give the analysis of finding the amount of 
the premium, when the rate per cent, is given. (216.) Write a rule 
from the analysis. 

LESSON LXXVI. 

3tS4l. Prob. m. — Given the time, rate per cent, and 
amount, to find the principal. 

What principal, in 3 years 4 months, at 8 per cent, will 
produce an amount of $73.86? 
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MODEL OPERATION. 

1. $0.08 X3i =$0,266; $0.266+$l=$1.266. 
_ 2. $73.86-4-$1.266=J58.341. 

Analysis. — 1. If the interest of $1 for one year is S0.08, for 
8J years it will be 3J times $0.08, which is $0.266 ; and the 
amount IS the sum of $0,266 and $1, which is $1,266. 

2. If $1,266, the amount of $l'for the given time and rate, 
require $1 principal, $78.86 will require as many dollars prin- 
cipal as $1,266 is contained times^in $73.86, which are 58.341. 

Therefore, the amount $78.86 for 8 yrs. 4 mo., at 8 per cent, 
require $58,341 principal. 

Formula: ^i+^^j^^- 

Nora.— Require the pupil to write a rule firom the formula. 

627. What principal, in '8 years, at 8 per cent.^ will 
amount to $800.80 ? 

628. What principal, in 4 years 6 months, at 6 per cent« 
interest, will amount to $80.50 ? 

629. What principal, in 2 years 4 months 16 days, at 5^ 
per cent, interest, will 'amount to $89.25 ? 

630. What principal, in 5 years 9 moaths 7 days, at 7 * 
per cent, interest, will amount to $148.69 ? 

' Questions..— What is a tax? (2lY.) How are taxes assessed? 
What is a poll tax? (219.) What is real estate? (220.) What is 
personal property? (221.) What is an inventory ? (222.) What is 
the method of assessing taxes? (223.) For what purpose are tax 
tahles constructed? What are duties? (224.) What is a custom 
iouse? (225.) What is a port of entry? (226.) 

LESSON LXXVir. 

fiSS* Prob. IV. — Given the principal, time and inter- 
est, to find the rate per cent. ? 



I receive $26 interest for the use of $325 for 2 years 9 
months ; what is the rate per cent. ? 

MODEL OPERATION. 

1. $325 X.01X2J= $8,937. 

2. $25-5-8.937=2.79+ percent 

Analysis.— 1. If the interest of $325, at 1 per cebi, for 1 
year, is $3.25, for 2J years it will be 2} times S8.25, which is 
$8,937. 

2. If $8,937, the interest on $325 for the given time, requires 
the rate of 1 per cent, $25, the interest on $325 for the same 
time will require as many times the 1 per cent as $8,937 is 
contained times in $25, which is 2.79+. 

Therefore, if I receive $25 interest for $325, for 2 years 9 
months,' the rate per cent is 2.79+. 

'o'^^- P.x.OlxT. -^ 

Nor.— Require fhe pnpQ to write a role ftom fh« ibrmnk. 

631. A man pays $14 fer the use of $40 for 5 years ; 
what is the rate per cent. ? 

632. A man paid $10 for the use of $100 for 1 year 8 
months ; what is the rate per cent. ? 

633. At what per cent, must $875 be loaned, to gain 
$125 in 2 years? 

634. At what rate per cent, will $4820, in 5 months, 
gain $18.50 interest? 

635. ,At what per cent will $25.48, in 3 years 3 months 
12 days, give $2 interest? 

636. If $246.44 are paid for the use of $^40 for 5 years 
and 5 months, what is th*e rate per cent. ? 

637. If $28.41 are paid for the use of $120 for 2 years 
1 month and 27 days, what is the rate per cent. ? 

638. A gentleman deposited $625 in a savings bank, from 
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which he receives $8.52 every 3 months ; what per cenL 
interest does he receive ? 

639. If I borrow $1020 for 1 year 6 months and 15 days, 
and pay $85.75 interest, what is the rate per cent. ? 

640. A man built a vessel at the expense of $450000, 
and it brought him in $38,000 per year ; what per cent, 
mterest did his money yield him ? 

641. K a capitalist invests $18048 in railroad stock, and 
draws a quarterly dividend of $525.94, at what rate per 
cent, does he receive interest ? 

Questions. — ^What is tonnage ? (227.) What is revenue? (228.) 
What are ad valorem duties? (229.) What are specific duties? 
' (230.) What is an invoice? (231.) What is tare? (232.) What 
is leakage? (233. ) What is breakage? (234.) What is gross weight? 
(285.) What is net weight^? (286.) Give the analysis of finding the 
amount of duty on an invoice of goods. (287.) What is interest? 
(238. ) What is the principal ? (239. ) 



LESSON Lixvni. 

StSO* Prob. V. — Given the principal, interest and rate 
per cent, to find the time. 

In how long a time will $343, at 7 per cent, interest, gain 

$90? 

MODEL OPERATION. 

1. $343 X. 07 =$24.01. 

2. $90-4-24.01=3.748 yrs.+,=;3 yrs. 8 mo. 29 da. 

Analysis. — 1. If the interest of $1 for 1 year is $0.07, fo» 
S343 it is 343 times $0.07, which is $24.01. 

2. If, to gain $24.01, at 7 per ceni, $343 requires 1 year to 
gain S90, it will require as many years as $2401 aro contained 
times in $90, which is 3.748+, equal to 8 years 8 months 29 
days. 
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Therefore, it will require 8 years 8 months 29 days for $343 
to gain $90, at 7 per cent. 

Formula: ^' =T. 
P.XR. 

Note. — ^Require the pupil to write a rule ftom the formula. 

642. How long will it take $450, at 6 per cent., to gain 
$12.48 interest? 

643. How long will it take $5040, at 7 per cent., to gain 
$180.44 interest? 

m 644. How long will it take $9000, at 5 per cent, to gain 
$430.88 interest ? 

645. A man loaned $848.89 at 3^per cent, and received 
$98.56 interest; how long was it loaned? 

646. In what time will a given principal double itself at 
6 per cent, interest ? at 7 per cent. ? at 8 per cent ? at 
9 per cent. ? at 5 per cent. ? at 4 per cent ? at 5 J per 
cent? at 10 per cent. ? at 6 J per cent. ? 

647. In what time will $8648.50 amount to $9988, at 7 
per cent. ? 

648. In what time,'at 7 per cent, will $1000 gain $100 
interest ? 

649. A man loaned $8999.86 at*8^ per cent, and re- 
ceived $168.50 interest; how long was it loaned? 

650. In what tune will $21000, at 6 per cent, gain 
$84Q0.43 interest ? 

Questions. — ^What is rate per cent ? (240.) What is the amount? 
(241.) What is simple interest ? (242.) What is compound inter- 
est? (243.) What is legal interest? (244.) Give the analysis of 
^ finding the interest on a given principal for a given time. (245.) 
Write a rule from the analysis. Give the analysis of finding the in- 
terest on a given principal by the 6 percent, method. (246.) Write 
a rule from the analysis. Repeat the table. (247.) What are par- 
tial payments? (248.) What is an indorsement? (249.) Give the 

13 
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Supreme Court rule for casting interest, when partial payments have 
been made. (250.) 

LESSON LXXIX. 

257. COMPOUND INTEREST. 

3tS8« IntorGSt is added to the principal annually, 
semi-anntuil^, or quarterly, as the parties agree.* 

Wliat is the oompound interest on $250 for 2 years 3 
months and 12 days, at 6 per cent. ? 

MODEL OPERATION. 

1. $2oOX.06=$15; $250 +$15 =$2 65, am't 1st year. 

2. $265X.06=$15.90; $15.90+$265=:$280.90, am't 2nd 

year. 

3. $280.90 X. 017 =$4,775; $4.775 +$280.90= $285,675, 

am't for 3 mo. 12 da. 

4. $285.675— $250 =$35,675, compound interest for 2 

years 3 months 12 days.' 

Analysis. — 1. If the interest on $1 for one year is $0.06, on 
$250 it is 250 times $0.06, which is $15 ; $15 added to the 
principal equals $265, the amount. 

2. If the interest on $1 for one year is $0.06, on $265 it is 
^65 times $0.06, which is $15.90; this added to the principal 
equals $280.90, the amount 

3. If the interest on $1 for 8 months and 12 days is $0,017, 
for $280 90 it is 280.90 times $0,017, which is $4,775, which ' 
added vto the principal gives $285,675. 

4. If the amount for 2 yrs, 3 mo. 12 da. is $285,675, and the 
principal is $250, the interest is the diflference of these num- 
bers, which is $36,675. 

Therefore, the compound interest on $250 for 2 yrs. 3 mo. 12 ' 
da., at 6 per cent., is $35,675. 

Formula : A. — P. =1. 

*NoTB.—It is not le^ toreodre componnd interest, but if annual, eemi -annual, 
or quarterly interest is mentioned in the note, it can be collected when due. 
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(a.) Rule. — ^I. Find the amount of the given ^principal 
for one year^ and make this amount the principal for the sec- 
ond year. 

11/ Find the amount of this principal^ for one year, and 
make it the principal for the third year ; and so contintiefor 
the given number of years. 

m. Stdftract the given principal from the final amount, 
and the remainder will be the required compound interest. 

Questions. — How many elements in the problems in interest, and 
what are their symbols? (261.) Write a rule for problem I. from 
the formula. (262.) For problem II. (258.) For problem HI. (264.) 
For problem IV. (256.) For problem V. (266.) What is compound 
interest? (267.) Give the analysis. (268.) Give the rule. (268.^0.) 

LESSON LXXX. 

EXAMPLES FOR PRACTICE. 

651. What is the compound interest on $100, at 6 per 
cent, for 3 years 2 months and 18 days ? 

652. What is the compound interest on $800.63, at 7 per 
cent., for 4 years 2 months and 28 days ? 

653. What is the compound interest on $2642.49, at 5^ 
per cent, for 5 years ? 

654. What is the compound interest on $100 for 4 yrs., 
payable semi-annually ? 

655. What is the amount of $8064.21, at 9 per cent., for 

3 yrs. 9 mo. 8 days ? 

656. What is the amount of $6840.29 for 4 yrs. 3 mo., 
payable quarterly ? 

657. What is the amount of $963.87, at 8 J per cent., for 

4 yrs. 3 mo. 27 da., payable semi-annually ? 

658. What is the compound interest on $428.75 for 5 
years 11 months and 25 days, at 4^ per cent ? 
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659. What is the compound interest on $2496.94, at 7 
per cent., for 5 years 7 months and 1 l*days ? 

66Q. What is the compound interest on $962.48, at 6 per 
cent., for 4 years 8 months and 28 days ? 

661. What is the compound interest on $962.48, at 6 per 
cent, for 4 years 8 months and 28 days, payable quarterly? 

LESSON LXXXI. 

StSO. Discount is a deduction or allowance made 
for the payment of a debt before it is due* its symbol is D. 

360. The Present Worth of a sum due at a fu- 
ture time without interest, is such a sum as, being placed at 
interest, will equal the given debt when it becomes due. 
The symbol is P-W. The terms present worth, discounty 
and debt, are equivalent to principal, interest, and amount. 

I hold a note of $320 against Mr. Jones : it is made pay- 
able in 2 years 3 months and 15 days, without interest ; what 
is its present worth, the rate of interest being 8 per cent. ? 
What allowance must I make for its immediate payment ? 

MODEL OPERATION. 

1. $320-^$1.18i=$270.422,P.-W. 

2. $320— $270.422= $49,578, D. 

Analysis. —If the amount of $1 fgr 2 years 3 months 15 
days is $1.18^, the present worth of $1.18J is $1. 

1. If the present worth of $1.18 J is $1, the present worth 
of $320 is as many dollars as $1.18^ is contained times in $320, 
which are 270.422. 

2. If the present worth of $320 is $270,422, the discount 
will be the difference of these quantities, which is $49,578. 

I. Formula:* :^___=P-W. 

R.XT.H-$1 

II. Formula:* A.--P-W.=D. 

* Formulae I., and II., correspond with the fonnulas of articles 264 and 258 res- 
pectively. 
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• 

(a.) Rule. — I. Divide the debt by the amount of $1 for 
the given rate ctnd time, and the quotient wiU he the present 
worth, 

II. Deduct the present worth from the given debt, and the 
remainder will be the discount. 

Questions. — Deduce a rule from the formula for Prob. I. (252.) 
From the formula for Prob. II. (253.) From the formula for Prob. 
III. (264.) From the formula for Prob. IV. (265.) From the for- 
mula for Prob. Y. (266.) Give the analysifl of an example of com- 
pound interest. (268.) 

LESSON LXXXn. 

662. What is the present worth of $92.60, payable in 
40 days ? 

663. What is the present worth of $62.22, payable in 2 
months and 15 days? 

664. What is the present worth of $12445, payable in 
2 years 2 months and 9 days, the rate of interest being 8' 
per cent.? 

665. What is the discount of $420.25, due 4 years and 
6 months hence ? 

666. What is the discount of $678.45, due 2 years 4 
months and 18 days hence ? 

667. I bought $520 worth of goods on 1 year and 4 
months credit ; what sum will pay the debt now ? 

668. A man was offered for a farm $2244 in cash, or 
$2442 payable in 1 year and 8 months without interest ; he 
chose the latter ; how much did he lose, supposing the note 
to be discounted at the rate of 12 per cent, per annum? 

669. What is the discount on a draft for $1250, payable 
in 1 month ahd 15 days, at 4 J per cent. ? 

670. What is the difference between the discount on 
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$250 for 1 year, and the interest on $250 for the same 
time? 

671. I bought a bill of goods on 3 months' credit, amount- 
ing to $486.75. If the cash is paid at the time of receiv- 
ing the goods, how much ought to be deducted, the rate of 
interest being 7 per cent. ? 

672. What is the difference between the discount on 
$15000 for 3 jears 4 months and 9 dajs, and the interest 
on $15000 for the same time, both at 9 per cent. ? 

673. What is the difference between the discount on 
$8000 for 2 years 9 months and .21 days, and the interest 
on the same amount for the same time ? 

674. A young lady has a legacy of $4844, to be paid to 
her at 21 years of age ; what should be the discount, the 
interest being 8 per cent., if the legacy is paid her when 
she becomes 18 years of age ? 

675. I bought a bill of goods of $2800, one half on a 
credit of 6 months, and the other half on a credit of 8 
months. If payment is made at the time of the purchase, 
how much ought to be deducted, the interest being at 7 per 
cent. ? 

Questions. — ^What is per cent.? (183.) How may per cent, be 
expressed? (184.) Give the analysis of finding any per cent, of a 
number. (186.) Give the analysis of finding what per cent, one number 
is of another. (186.) Give the analysis of finding a number when a 
certain per cent, of it is given. (18*7.) "What is an agent, or factor? 
(188.) What is commission? (189.) What is brokerage? (190.) 
What is a corporation? (193.) What is a charter? (192.) 

LESSON LXXXni. 

BANKING. 
36 1 • A Bank is a joint stock company organized for 
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the purpose of receiying on deposit, and loaning money, and 
issuing notes for currency. 

363. Bank Discount is the amount charged by a 
bank for the use of money, and it is always paid in advance. 

363* A I^romiSSOry Note is a written engage- 
ment to pay a certain amount, either on demand, or at some 
future specified time, and in banking business generally 
draws no interest until due. 

364. Bank Notes, or Bank BUlS, are promis- 
sory notes without interest, issued by a bank and made pay- 
able to the bearer, on demand, in specie, at the bank which 
issued them. They are circulated as currency, or money. 

36tS« Days of Grace are the three days allowed 
by law for the payment of a note after it becomes due. 

366. The Maturity of a note is the expiration of 
the time specified for its payment, together with the days 
of grace allowed by law. . 

367« The Proceeds of a note is the amount received 
for it when discounted at a bank, and this amount is equal 
to the face of the note after the discount is deducted. 

(a ) Notes. — ^1. When a note is on interest^ due at a ftitare time, the amount at 
the time due, including 3 days of grace, is considered the face of the note. 

2. Banks are organized somewhat on the following phin : A and B propose to 
organize a hank ; they first ohtain a charter or privilege from the legislature, and 
then deposit honds, notes, or other securities, to a certain amount, in the hands of 
a person ap|)ointed hy government to receive them. They then issue notes to a cer- 
tain amount less than that of the securities deposited for their redemption, payable 
to the bearer on demand in specie at the bank. These notes circulate as money. 

QUESTIONS.— What is a firm? (lf>l.) What is capital, or stock? 
(194.) What is a share? (195.) What are stockholders? (196.) 
When is stock said to be at par? (197.) When is stock said to be 
above par? (198.) When is stock swd to be below par? (199.) 
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LESSON LXXXIV 

308* To find the bank discount and the proceeds of a 
note. • 

What is the bank discount of $350, at 90 days ? what 
are the proceeds ? 

MODEL OPERATION. 

$350 X$0.015i= $5,425, the discount for 93 days. 
$350— $5.425 =$344,575, the proceeds. 

Note. — ^It is the custom of banks to make the discount of a note equal to the 
rimple interest for three days more than the time specified in the note. Hence the 
following 

(a.) Rule. — I. Convpute the interest on the face of the note 
to maturity ; the result wiU he the bank discount. 

II. From the face of the note deduct the bank discount, 
and the remainder wiU be the proceeds. 

676. Wliat is the discount of a note of $375, at 90 days, 
discounts d at a bank at 7 per cent. ? 

677. "^Hiat are the proceeds of a note of $437, at 60 
days, discounting at a bank, at 8 per cent ? 

678. yi hat shall I receive from a note due in 30 days, 
discounted at 6^ per cent. ?. 

679. What are the proceeds of a note due in 90 days, 
discounted at a bank at 5 per cent. ? 

680. I sold a quantity of merchandise worth $240, and 
in payment took a note for $275, at 90 days, which I had 
discounted at a bank ; how much did I make by the opera- 
tion ? 

681. A man paid $375 cash for a span of horses, and 
sold them immediately for a note of $400 ; he took this 
note to a bank and had it discounted at 90 days ; how mudi 
did he gain by the sale of his horses ? 
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682. A man boaght a house for $8741, and gave his note 
at 90 days for that amount ; hdw much ready money did 
his house cost him ? 

683. A man sold a farm for $8471, and took a note at 
90 days for the amount ; he had the note discounted at a 
bank ; how much ready money did he realize from his farm ? 

684* $300. New Orleans, La., Oct. 8, 1863. 

Ninety days from date I promise to pay to the order 

of Luther Bryant, at the Farmers' Bank, three hundred 

dollars, value received. 

John Brown. 

This note was discounted Oct. 15, 1863 ; what were the 

proceeds ? 

685. $530. Boston, Mass., Jan. 1, 1864. 

Nine months after date I promise to pay Allen Wild, 

or order, five hundred and thirty dollars, with interest, value 

received. 

H. H. Williamson. 

This note was discounted March 13, 1864, at 8 per cent ; 

what were the proceeds? (See 267. 1.) 

LESSON EXXXY. 

360. To find the face of a note, when the proceeds, 
time and rate per cent are given. 

For what amount must I draw my note, to realize $500 
at a bank, discounting at 90 days ? 

MODEL OPERATION. 

1. $lX0.015i=r$0.015J, the discount on $1 for the giver 

time. 

2. $1— $0.015i=$0.984J, the proceeds of $1. 

8. $500-5-0.984^= $507,872, the facfe of the required not 
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Analysis. — 1. Find the bank discount of $1 for 90 dftjB. 

2. Find the proceeds of $1 for 98 days. 

8. Find the amount of the required note. 

If $0.984 J proceeds require $1 of the required note, $500 
proceeds will require as many dollars as $0.9845 are contained 
times in $500, which are 507.872. 

Therefore, to realize $500 at a bank, discounting at 90 days, 
my note must be drawn for $507,872. 

NoTB.— Require the pupil to write a rule frcnu the analysis. * 

686. What should be the face of a note at 30 days, to 
realize $574, when discounted at 10 per cent. ? 

687. What must be the face of a note at 90 days, to 
realize $870, when discounted at 8 per cent. ? 

688. What must be the face of a bankable note that, 
when discounted for 5 months, at 7 per cent., will have a 
present worth of $94.50 ? 

689. I sold a span of horses for $389 cash; should I 
take a note for 2 months at 6 per cent., for how much must 
the note be drawn that by having it discounted I may real- 
ize my price ? 

690. What must be the face of a bankable note which, 
when discounted at 3 months and 8 days, gives a present 
worth of $528, the interest being 6 per cent? 

691. For what sum must I draw my note, so that the 
bank proceeds, at 7 per cent, at 60 days, may be $400 ? 

692. I bought, in New York, merchandise to the amount 
of $5387 cash. Not having the money, I gave my note, 
payable in 60 days ; what must be the face of it, the dis- 
cpunt being at 6 per cent. ? 

693. A merchant bought merchandise to the amount of 
$587 cash ; what must be the face of a note on interest for 
3 months, that will meet the demand, the discount being at 
7 per cent. ? 
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QCESTIONS.— What is the market value of stock? (200.) What 
is a dividend? (201.) Give the analysis of the operation of finding 
the commission on any amount or quantity. (202.) Give the analy- 
sis of finding the commission, when deducted from the remittance. 
(20^.) Give the analysis of finding the value of stock when at a 
premium or discount. (204.) Give the analysis of finding what 
qiiantity of stock can be purchased for a certain sum. (206.) 
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EXCHANGE. 

370. Exchange is the procesa of remittmg value 
fo)in one place to another by means of written orders. 

37 1 • A Bill of Exchange is a written order ad- 
dressed to a person residing at a distance, directing him to 
pay to the person in whose favor the .bill is drawn or his 
order, a certain sum of money, at a given time. 

373. The Drawer, or Maker, is the person who 
draws the bill, or orders the money to be paid. 

373* The Drawee is the person who is ordered to 
pay the bill. 

374. The Payee is the person to whom the bill is 
ordered to be paid. 

375* The Buyer, or Benxitter, is the person who 
purchases a bill of exchange. 

376. An Acceptance is the promise of the drawee 
to pay the bill when due, and it is usually made by writing 
accepted and the signature of the drawee, on its face. 

377. An Indorsement of a bin is a writing upon 

(a.) Note.— When the pajee simplj writes his nsme on the hack of the hill it is 
transferred to hearer^ hut if he prefixes to his signature '' Pay to the order of John 
Edmonds " then tibe hill is transferred to Mr. Edmonds, who, when he collects it. 
must in turn indorse it. Indorsms are separately responsihle for the amount oi 
the hill in ease the drawee foils to make payment. A bill made payable to bearer 
nay be transferred without indorsement. 
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its back, by which the payee transfers the bill to aaadwsr 
person. 

378. A Domestic Bill is one whose drawer and 
drawee reside in the same country. ^ 

379. A PorGign Sill is one whose drawer and 
drawee reside in different countries. 

380. The Course of Exchange is the variation 
between the face of a bill and its cost. It may be either at 
a premium or at a discount. 

381. Exchange is said to be at par when the cost 
equals the face of the biD. 

383* Exchange is said to be at a premium, or abote 
FAR, when the cost is greater than the face of the bilL 

383. Exchange is said to be at a discount, or below 
PAR, when the cost is less than the face of the bilL 

Questions. — What is discount? (259.) What is present worth? 
(260.) What is a bank? (261.) What is bank discount? (262.) 
What is a promissory note? (263.) What are bank notes? (264.) 
What are days of grace ? (265.) What is the maturity of a note ? 
(266.) What are the proceeds of a note ? (267.) What is consid- 
ered the face of a. note when on interest? (26*7., a. 1.) How are 
banks organized? (26Y., a, 2.) 

* LESSON LXXXjVn. 

384. To find the cost of a draft in domestic exchange 
when at a premium or at discount. 

EocHESTER, N. Y., Mar. 13, 1864. 
At sight pay to John Clark or order five hundred and 
^^y dollars, value received, and charge the same to our 
account. 

F. Shaw & Co. 
To Messrs. Daniel Parks & Co., 

Washington, D. C. 
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What is the cost of the above draft, the rate of exchange 
being 3 per cent, discount ? 

MODEL OPERATION. 

1. $1— $0.03 =$0.97, cost of $1. 

2. $550X0.97 =$533.50, cost of draft. 

Analysis. — 1. If the exchange is at 8 per cent discount, $1 
will cost the difference between $1 and SO. 03, which is $0.97. 

2. If SI costs $0.97, $550 will cost 650 times $0.97, which 
are $533.50. 

Therefore, at 8 per cent discount, a draft of $550 will cost 
$583.50. 

(a.) Rule. — ^I. Mnd the cost of one doUar hy adding the 
per cerUage to one doHar, when at a premium; of subtract' 
ing it from one dollar, when at a discount. 

II Multiply the cost of one dollar hy the face oftne draft, 
and the product will he the cost required. 

Charleston, S. C, Aug. 9, 1864. 

Sixty days after sight, pay to J. H. Zelie or bearer, four 

hundred eighty dolU&s, value received, and charge the same 

to the account of 

L. C. G. Eshinke. 

To Wm. H. Albro, 

New York City. 

What is the cost of the above draft, at 5 per cent, pre- 
mium? 

MODEL OPERATION. 

$1.— $0.01225=$0.98775, the proceeds of $1 for the given 

rate and time. 
$0.98775 +.05 =$1.03775, the cost of $1 of the draft. 
$1.03775X480= $498.12, the cost of the draft. 
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Analysis. * — 1. II the bank, discount of $1, at the given rate 
and time is $0.01225, the proceeds of $1 will be the difference 
between $1. and $0.01225, which is $0.98775. 

2. If the proceeds oi" $1. is $0.98775, and the rate of ex- 
change is 6 per cent premium, the cost of $1. will be the sum 
of $0.98775 and $0.05, which is $1.03775. 

3. If the cost of $1. of the draft is $1.03775, the oost of 
$480. will be 480 times $1.03775, which is4^49d.l2. 

Therefore, the cost of a draft of $480. 60 days after eighty 
exchange being at 6 per cent premium, is $498.12. 

When the draft is on time after sight we have the fol- 
lowing 

(h.) Rule.— I. Find the proceeds of $1* at the given rcOe 
and time, including 3 days of grace, 

11. When the rate of exchange is at a premium^ add the 
rate ver cent, to the proceeds ; if at a discount, subtract the 
rate per cent, from the proceeds, which unit give the cost of 

$1. 

IIL Midtiply the cost of %\ hy the face of the drafts and 
the result wiU he the cost of the draft. 

Questions. — What is profit and lossf (2T)6.) Give the analysis of 
finding the amount of gain or loss, the C9st and gain or loss per cent, 
being given. (207.) Deduce a rule from the analysis of finding the 
gain or loss per cent., when the cost and Selling* price are given, 
(208.) Deduce a rule from the analysis of finding.the selling price, 
when the cost and gain or loss per cent. are> given. (209.) Deduce 
a rule from the analysis of finding the cost, when the selling price 
and gain or loss per cent, are given. (210.) What is insurance? 
(211.) What i» the insurer? (212.) Who are the insured? (218 ) 
What is a policy? (214.) What is the premium ? (216.) 

* Notes— 1 Since time is allowed on the draft after it is presented fat payment, 
it mnst 8Ti£Fer disconnt from sale in a bank ' consequently bank discount must ba 
deducted 

2 In practice drafts are nsnafly drawn at sight. 80, 00, or 9C days, and eaeh are 
quoted at a certain i)er cent premimn or disconnt 
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LESSON LXXXVm. 

EXAMPLES FOR PRACTICE. 

694. New Orleans, La., Jan. 8, 1864. 
At sight paj to J. S. Herbert or order eight thousand 

forty-eight dollars, value received, and charge the same to 

our account. 

A. B. CoHu <& Co. 

To Messrs. Charles F. Mawbey & Co., 

New York City. 

What is the cost of the above draft, the rate of exchange 
being 4 per cent discount ? 

695. Philadelphia, Pa., Nov. 8, 1864. 
Thirty days from sight pay to Sanford Landt or order 

nine hundred eighty dollars, value received, and charge the 
same to our account. 

Ltdmen a. Parks Sb Co. 
To Messrs jOris T. Hall & Co., 
New Orleans. 

What is the cost of the above drafts at 4 per cent, pre- 
mium ? 

' 696. A merchant in Chicago wishes to remit a draft of 
$2000 to his agent in New York ; what will it cost, ex- 
change-being at 3 per cent, premium ? 

697. What will be the cost of a Charleston draft on New 
York for $o50, exchange being at 10 per cent, premium ? 

698. What is the cost of a New York draft on Savannah 
for $8646, exchange being 15 per cent, discount? 

699. A merchant in Bichmond, Ya. orders goods from 
New York to the amount of $5000, which amount he re- 
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mits by draft, exchange being at 7 per cent premium ; what 
will the goods cost him in Richmond ? 

700. A merchant in Mobile wishes to remit $387.88. to 
Charleston ; what will a draft cost, at 2f per cent, discount? 

701. What is the amount of a bill on New York that 
$3674 will purchase, if exchange is at 6 per cent, dis- 
count? 

702. What is the amount of a bill on Montgomery that 
$387.43 will purchase, if exchange i^ at 6 per cent pre- 
mium? 

LESSON LXXXIX. 

ass. To find the cost of a Foreign bill of exchange, 
when at a premium or at a discount 

38 6« In all bills of exchange on England, the pound 
sterling is reckoned at its former, or nominal value of $4f , 
instead of its present value of $4.84. The real value is 9 
per cent above the nominal value. 

387* In all bills of exchange on France, the franc is 
reckoned at the value of $0,186. 

TABLE OF EXCHANGE. 

£1 =$4,444+, nominal value* 

£1 = 4.84, true value. 

1 Franc= .186, value of exchange. 

(a.) NOTBS. — ^1. Bins of exchange in England are drawn in pounds, sbiUinga and 

Sence, and exchange is quoted at a certain per cent, upon the nominal Talne ; 
ence, 9 per cent, premium is really par yalue, and 9 j per cent, premium is really 
j per cent, premium. 

2. Bills of exchange on France are drawn in firancs, and exchange is quoted at so 
many francs and centimes to the dollar. 

8. Foreign bills are usually drawn in sets of the same tenor, and date, each con- 
taining a condition that it shall he payable only while tiie others remain unpaid. 

Questions. — Deduce a ride from the analysis of finding the pre- 
mium, when the amount and rate per cent, are given. (21(?.) What 
is a tax? (21Y.) How are taxes assessed? (218.) How is a poll 



EXCHANGE. 295 

tax estimated ? (219.) What is real estate ? (220.) What is personal 
property? (221.) What is an inventory? (222.) What is the 
method of assessing taxes? (223.) What are duties? (224.) What 
is a custom house? (225.) What is a port of entry? (226.) What is 
tonnage? (227.) What is revenue? (228.) How are ad valorem 
duties estimated? (229.) How are specific duties estimated? (230.) 
What is an invoice? (231.) 

LESSON XC. 

S888. To find the cost of a bill of exchange on Eng- 
land, when at a premium, or at a discount. 

£347. 7g. 8d. New York, Oct. 13, 1864. 

At sight of this my first of exchange (the second and 
third of the same date and tenor unpaid) pay to L. K. Den- 
nis or order three hundred forty-seven pounds seven shil- 
lings eight pence,, value received, and place the same to my 

account. 

Jonas J, Jones. 

To Messrs. Rothschild & Co., 

London, England. , 

What is the cost of the above bill> when exchange is 

quoted at 43 per cent, premium ? 

MODEL OPERATION. 

1. 347£. 7s. 8d.=347.388£. 

2. 1£.+.43£=1.43£., the cost of 1£. of the bill. 

3. 1.43£.X347.388 = 496.764£., the cost of the bill. 

4. 496.764£.X4|=$2207.84, the cost in U. 8. currency. 

Analysis.-—!. ^.347£. 7s. 8d. equals 347.388£. 

2. If the rate of exchange is 43 per cent, premium, £1. will 
cost the sum of 1£. and .43£., which is 1.43£. 

3. If f£. costs 1.43£., 347.388£. will cost 347.388 times 
1.43£., which are 496.764£., the cost of the bill. 
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4. If.l£. costs S4|, 496.764£. will cost 496.764 times $4J, 
which are S2207.84, the cost in U. S. currency. 

Therefore, the bill of exchange on England, when exchange is 
at 43 per cent, premium, will cost $2207.84. 

(a,) Rule. — ^I. Midtiply the amount of the bin expressed 
in pounds and decimals of a pound by the cost of one pound 
at the given rate of exchange^ and the product will he the cost 
of the hilL 

II. Multiply the cost of the hill hy $4|, the nominal value 
of a poundy and the result will he the cost of the bill in dol- 
lars. 

703. What will be the cost in U. S. currency of a bill 
of exchange on Liverpool of 371£. 8s. 9d., the rate of ex- 
change being 25 per cent, premium ? 

704. ^hat will be the cost of a bill of exchange on Lon- 
don of 32 1£. 2s. 3d.^ the rate of exchange being 6 per cent 
premium ? 

705. I wish to remit 347£. to my agent in Manchester ; 
what will a bill of exchange cost in New York, the rate of. 
exchange being 20 per cent, discount ? 

LESSON xci. 

389. To find the amount of a bill of exchange on 
Jingland, which can be purchased for a given sum of U. S. 
currency. 

"What is the amount of a bill of exchange on Liverpool, 
which I can purchase for $1000, the rate of exchange 
being H per cent, premium? 

MODEL OPERATION. 

1. l£.4-.ll = l.ll^.> the cost of one pound. 

2. 1.11 X$4f =$4,933, the cost of 1£. in U. S. c^jrency. 
8. 1000 -f- $4,933 =£ 202.71 63,=£ 202 + 14s. + 3d., the 

amount of tlfs required bill. 
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Analysis. — 1. Find the cost of 1£. 

2. Find the cost of 1£. in U. S. currency. 
' 3. Find the amount of the bill. 

If S4.933 at the given rate of exchange are required to pur- 
' chase 1£. ; as many pounds can be purchased for $1000 as 
$1933 are contained times in $1000, which are 202.7163, equal 
to 202£. 14s. 3d. 

Therefore, $1000 will purchase a bill of exchange in Liver- 
pool to the amount of 202£. 14s. 3d., if the rate of exchange 
is 11 per cent, premium. 

(a.) Rule. — Divide the given mm hy the vcJ/ue of one 
pound at the given rate of exchange, and the quotient will 
he the amount in pounds and decimals of a pound, * 

706. I wish to make a remittance to London of $4673, 
exchange being at 8 J per cent premium; what is the 
amount of the bill that I can remit for that sum ? 

707. A merchant wishes to send $4834 to his agent in 
Liverpool, with which to purchase goods ; what is the 
amount of the bill which he can remit for that sum, the ex* 
change being 37^ per cent, premium ? 

708. What is the amount of a bill of exchange on 
London, that I can purchase for $3783, exchange being at 
13 per cent, premium ? 

Questions.— What is tare? (232.) What is leakage? (233.) 
What is breakage? (234.) What is gross weight? (236.) What is 
net weight? (236.) Deduce a rule from the analysis for finding the 
amount of duty on an invoice of merchandise. (237.) What is in- 
terest? (238.) What is the principal? (239.) What is the rate per 
cent.? (240.)- What is the amount? (241.) What is simple inter- 
est? (242.) What is compoutid interest? (243.) What is legal in- 
terest? (244.) Deduce a rule for finding the interest on a given 
principal at a given time at a given per cent. (245.) 



298 PER CENTAGE. 



LESSON XCII. 

390. To find the cost of a bill of exchange on France. 
What must be paid for a bill on Paris of 234.31 francs, 
exchange being 5.15 francs per dollar? 

MODEL OPERATION. 

234.31 fr.H-5.15= $45,497, the cost of the bill. 

(a.) Analysis. — If.5.15fr. cost $1, at the given rate of ex- 
change, 234.31 fr. will cost as many dollars as* 6.15 fr. are con- 
tained times in 234.31 fr., which are 45.497. 

Therefore, a bill of exchange on Paris, of 234.31 fr., at 5.15 fr. 
per dollar, will cost $45,497. 

709. What must be paid for a bill on Paris of 34087 
francs, the exchange being 51 J francs per dollar? 

710. What is the value of a bill on Paris of 83090 fr., 
exchange being 11.31 francs per dollar? 

29 1 . To find the amount of a bill on France, that can 
be purchased for a given sum of U. S. currency. 

I wish to remit $500 to Paris ; what will be the amount 
of the bill in francs, the exchange being 7.5 fr. per dollar ? 

MODEL OPERATION. 

500X7.0 fr.= 3750 fr., the amount of the bill. 

(a.) Analysis. — If $1 at the given rate of exchange will pur- 
chase 7.5 fr., $500 will purchase 500 times 7.5 fr., which are 
3750 fr.- 

Therefore, $500 will purchase a bill to the amount of 3750 fr., 
when the exchange is 7.5 fr. per dollar. 

a 

711. A merchant has $1374 with which to purchase a 
bill of exchange on Paris ; what will be the amount, the 
exchange being 5.14 fr. per dollar? 
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712. What will be the amount of the bill of exchange on 
Paris that can be purchased with $5000, exchange being 
13.14 fr. per dollar? 

• Questions. — Deduce a rule from the analysis for finding the inter- 
est on a given principal, for a given time, at a given per cent\ by 
the 6 per cent, method. (247.) What are the established rates of 
interest in the several states? (244., a.) What is a partial payment? 
(248.) What is ail indorsement? (249.) What is the Supreme 
Court rule for finding the amount of interest on notes, when partial 
payments have been made? (250.) 

LESSON XCIII. 

EQUATION OF PAYMENTS. 

393. Equation of Fasnuents is the process of 

finding the time in which several amounts due at different 
times without interest may be paid without loss to either 
party. 

393. The Term of Credit is the time from the 
incurring of the debt to the date at which it becomes due. 

394. The Equated Time is the date at which the 
several debts may be paid without loss to either debtor or 
creditor. 

39tS« An Account is a statement of items, or a 
record of mercantile transactions. 

396. The Balance of an account is the difference 
between the debits and the credits. 

39 7 • To find the equated time of payment of an ac- 
count, when the items are reckoned from the same date. 

On Mar. 1, 1864, 1 owe Mr. Blore 3 dollars to be paid 
in 3 months, 5 dollars to be paid in 8 months, and 12 dol- 
lars to be paid in 9 months ; at what time may I pay the 
whole amount without loss to either party? 
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MODEL OPERATION. 

$ 3X3 (mo.)=$lX9 (mo.) 
$ 5 X 8 (mo.) = $1 X 40 (mo.) 
$12X9 (mo.)=$lXl08 (mo.) 



$20 ' 157 mo.^20=7.85=7 mo. 25 da. 

Mar. 1, 1863+7 mo. 25 da.=Oct. 26, 1868, Ans. 

Analysis.* — 1. The interest of $3 for 3 mo. is equal to the 
interest of $1 for 3 times 3 mo., or 9 mo, 

2. The interest of $5 for 8 mo. is equal to the interest of $1 
for 5 times 8 mo., or 40 mo. 

3. The interest of $12 for 9 mo. is equal to the interest of 
$1 for 12 times 9 mo., or 108 mo. 

4. The interest of $8, $5, and $12, to the times of their pay- 
ment is equal to the interest of $1 for the sum of-9 mo., 40 mo., 
and 108 mo., (157 mo.) 

5. If $1 requires 157 mo. to gain a certain amount of inter- 
est, $20 will require ^ of 167 mo.^which is 7.86 mo., equal to 
7 mo. 26 da., which is the average term of credit. 

6. 7 mo. and 26 da. after Mar. 1, 1863, falls on Oct. 26, 1863, 
which is the equated time of payment. 

(a.) Rule. — I. Multiply each payment hy the time to the 
date at which it becomes due, divide the sum of the pro^ 
ducts hy the sum of the payments, and the resuU wiU he the 
average term of credit. 

II. Add the average term of credit to the date at which the 
items become due and the sum wiU be the equated time. 

Questions. — ^What is the rule for computing bank discount? 
(268., a.) What is the rule for finding the proceeds ? (268., a. ) De- 
duce a rule from analysis for finding the face of a note, when the 

* Notes. — Thin method of ayeraging accounts is used on the principle of bank 
discount ; that is, that the discount equals the interest. 

2. When a payment is to be paid down it has no product, but it must be added 
to the other payments. 
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proceeds, time, and rate per cent, are given. (269.) What is ex- 
change? (270.) What is a bill of exchange? (271.) What is the. 

drawer? (272.) 

tESSON XCIV. 

713. Haktford, Conn., July 17, 1864. 
J. H. Heady, 

Bought of H. TiLESON »& Co. 

9 hhds. of molasses, ^ $0.57 per gal., on 2 months ; 
31 bbls. of sugar, ^ $25 on 3 months ; 

25 bbls. of flour, f2l $12 on 4 months ; 

13 chests of tea, CD $50 on 6 months. 

What is the equated time of paying the entire bill ? 

714. Theodore Church sold a farm for $4000, $1000 of 
which was to be paid down, $375 to be paid in 3 months, 
$2275 in 4 year, and the remainder in 2 years; he after- 
ward agreed to take a note ; for what time must the note 
be given ? 

398* To find the equated time of an account when the 
items are reckoned from different dates. 

What is the equated time of the following bill ? 

New York, Jan. 1, 1863. 
M. F. Simmons, 
1863. To L. G. Hammond, Dr. 

Aug. 3, To Cash, $500. 

« 19, " Mdse. on 3 mos., $375. 
Sept. 11, « Cash, $590. 

Dec 25, « Mdse. on 9 mos., $100. 

MODEL operation. 

1863. (da.) (da.) da. (8.) da. 
Due Aug. 3, I500X 0=|1X0 103875^1666=66+* 

" Nov. 19, |3'75X 106=11 X3d'750 

" Sept. n, I590X 88=11X22420 Aug. 3, 1863, +66 da. ) .„^ 

1864. =Oct. 9, 1863. f-^^* 
" Sept. 25 , 1100 X412=11 X41200 

$1566 108370 

*NoTi.— When tbe remainder equals or exceeds a half a day, add it. When leas, 
reject it. ^ • 
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» 

Analysis. — 1. For convenience we select the earliest date at 
which any of the items becomes due from which to calculate 
the terms of credits, which is Aug. 3, 1863, consequently $500 
has no credit. 

2. If $375 is payable 3 months jfrom Aug. 19, it must become 
due Nov. 19, and the credit extends from Aug. 3, to Nov. 19, 
which is 106 da. ; and the credit of $375 for 106 da. is equal to 
the credit of $1 for 39750 da. 

3. If $590 is due Sept 11, the credit extends from Aug. 8, 
to Sept. 11, which is 38 da. ; and the credit of $590 for 38 da. 
is equal to the credit of $1 for 22420 da. 

4. If $100 is payable 9 mo. from Dec. 25, 1863, it must be- 
come due Sept. 25, 1864 ; and the credit extends from Aug. 3, 
1863, to Sept. 25, 1864, which is 412 da. ; and the credit of 
$100 for 412 da. is equal to the credit of $1 for 41200 da. 

5. The credit of $1565 (the sum of the items) to the times 
of payment is equal to the credit of $1 for 103370 da. (the sum 
of the credits of $1.) 

6. If the credit of $1 requires 103370 da. to be worth a cer- 
tain sum ; tS equal the same sum, 4$1565 will require r^j o^ 
103370 da., which is 66 da., the average term of credit 

7. The 66th da. after Aug. 3, 1863, is Oct 9, 1863. 
Therefore, the equated time of payment is Oct. 9, 1863. 

(a.) Rule. — ^I. Assume the earliest date at which any of 
the items become due, from which to calculate the terms of 
credit. 

II. Calculate the terms of credit from this date to the time 
when eojch item becomes due. 

III. Multiply each item by its own term of credit ; divide 
the sum of the jyroducts by the sum of the items^ and the quo- 
tient wiU be the average term of credit. 
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For convenience in finding the number of dajs between 
two dates we give the following 

(b,) TABLE. 



Jan. 

1 


Feb. 
32 


Mar. 
60 


Apr. 
91 


May. 
121 


Jam), 
152 


July. 


Aug. 
213 


8ept.< 
244 


Oct. 


Not. 
805 


Deo. 
836 


182 


274 


3 


33 


61 


92 


122 


153 


183 


214 


246 


275 


306 


886 


3 


34 


62 


93 


123 


154* 


184 


215 


146 


276 


807 


887 


4 


36 


63 


94 


124 


155 


186 


^16 


247 


277 


808 


838 


5 


36 


64 


95 


125 


156 


186 


217 


248 


278 


809 


839 


6 


37 


65 


96 


126 


167 


187 


218 


249 


279 


310 


840 


7 


88 


66 


97 


127 


168 


188 


219 


260 


280 


811 


841 


8 


39 


67 


98 


128 


159 


189 


220 


251 


281 


812 


842 


9 


40 


68 


99 


129 


160 


190 


221 


252 


282 


313 


843 


10 


41 


69 


100 


130 


161 


191 


222 


253 


283 


814 


844 


11 


42 


70 


101 


131 


162 


192 


228 


254 


284 


816 


845 


12 


43 


71 


102 


132 


163 


193 


224 


25^6 


285 


816 


846 


13 


44 


72 


103 


133 


164 


194 


226 


256 


286 


817 


847 


14 


46 


73 


104 


134 


165 


196 


226 


257 


287 


318 


348 


15 


46 


74 


10a 


135 


16Q 


196 


227 


258 


288 


: :9 


849 


16 


47 


76 


106 


136 


167 


197 


228 


259 


289 


820 


860 


17 


48 


76 


107 


137 


168 


198 


229 


260 


290 


321 


851 


IS 


49 


77 


108 


138 


169 


199 


230 


261 


291 


822 


852 


19 


50 


V 


109 


139 


170 


200 


231 


262 


292 


823 


353 


2d 


51 


f9 


110 


140 


171 


201 


232 


263 


293 


824 


854 


21 


52 


80 


111 


141 


172 


202 


233 


264 


•294 


825 


865 


22 


63^ 


'81 


112 


142 


173 


203 


234 


265 


295 


826 


856 


23 


54 


82 


113 


143 


174 


204 


235 


266 


296 


827 


357 


24 


55 


83 


114 


144 


175 


205 


236 


267 


297 


8^ 


858 


25 


56 


84 


115 


145 


176 


206 


237 


268 


298 


329 


859 


26 


67 


85 


116 


146 


177 


207 


238 


269 


299 


830 


360 


27 


58 


86 


117 


147 


178 


208 


239 


270 


300 


831 


861 


2§ 


59 


87 


118 


148 


179 


209 


240 


271 


sm 


832 


862 


29 




88 


119 


149 


180 


210 


241 


272 


302 


833 


863 


30 




89 


i20 


150 


181 


211 


242 


273 


303 


384 


364 


31 




90 




151 




212 


243 




304 




366 



Notes. — ^To find from the above table the nrunbOT of days between two dates, is 
I^Ten the following 

(fl.) Rule. — I. When the dates are in the same year, snbtvMt the 
nvmber of days in tJie place of the earlier date from the number of 
days of the later date ; the result will be the number of days required. 

n. When the dates are in consecutive yeai'S, subtract the number of 
days in the earlier date from 365, and add to the remainder the num- 
ber of days in the place of the later date; tJie result vfill be tlie nutn- 
ber of days required. 

(6.) When me year is a leap year^ add one day to the result, 

14 
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306 n:i? chntage. • 

What is the interest of S4374. for 250 days? 

MODEL OPERATION. 
Prin. Int. 

By the table $4000 give $133.33 for 200 days. 



u 


« 


33.33 « 


50 


u 


300 


6C 


10.00 " 


200 


u 


a 


• 


2.50 « 


50 


u 


70 


u 


2.333 « 


200 


u 


(( 


u 


.583" 


50 


u 


4 


u 


.133 « 


200 


u 


« 


u 


.033 " 


50 


u 



$4374 « $182,242" 250 " 

Questions. — ^Who is the drawee f (273.) Who is the payee? (274.) 
Who is the buyer, Or remitter? (276.) What is an acceptance? 
(276.) What is an indorsement? (277.) What is an inland bill? 
(278.) What is a foreign bill? (279.) What is the course of ex- 
change? (280.) What is par of exchange? (281.) When is ex- 
change said to be at a premium? (282.) When is it said to be at a 
discount? (283.) Give a rule for finding the cost of a sight draft. 
(284., a.) When the draft is on tune ? (284., b,) / 



LESSON XCV 

EXAMPLES FOR PRACTICE. 

715. Seymour A. Brundige, 

To James Ntles, Dr. 
1863. 

Jan. 1, To Mdse., $347 

" 13, " " on 3 months, 463 

Aug. 11, " Cash, 300 

Nov. 23, ** Mdse. on 60 days, 463 

At what time is the whole bill due ? 



EQUATION OF PAYMENTS. 307 

716. William White, 

To Setmour a. Brundige, Dr. 
1864. 

Jan. 3 To 30 yds. Broadcloth CD $5.00 

^ « 27 « 375 « Calico G) .15 

* July 13 '* Cash, $375 

Sept 11 « 400 yds. Carpeting n $0.50 

Oct. 13 " Mdse. on 30 days, $300 

At what date will the amount of the above bill become 

dut ? • ♦ 

717.. James Gilbert, Jr., 

To Frank Bushnell & Co., Dr. 
1862. 

Apr. 13, To Cash $400 

June 11, '^ Mdse. on 3 months, 800 

Aug. 13, « " on 60 days, 500 

Oct. 27, « Cash, 875 

1863. 

Feb. 23, « Draft, 90 days,* 500 

If the above bill* be settled by note, from what date ought 

it to draw interest ? 

718. Joseph Nye, 

To Hall, Chadwick & Co., Dr. 
1864. 

. Feb. 3, To 325 bu. of Wheat, CD $1.20 
Apr. 15, « 467 " " ® 1.16 

June 11, ** 520 « « ® 1.21 

Sept. 13, *< 420 " « fH 1.51 

Nov. 29, « 335 " « O 1.11 J 

What is the equated time of payment of the above ac- 
count? 

* NoTs-^Add the customary three days of gcaee to the temi of ertdit of the 
draft. 
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FEB OBNTAGE. 



719 I wish to ascertain the time of payment of the foL 
lowing account with Theodore Lyon & Co. 

1864. 
Jan. 30, 37 yds. Broadcloth, ^ $3.50 on 3 months. 
Feb. 11, 25 bales Cotton cloth, ® 21.30" 60 day g. 
June 13, 9 tons Iron, ttl 50. " 4 months. 

Sept 27, 14 cwt. Sugar, Q) 9.30 « 90 days. 



LESSON XCVI. ^ 

S99. To find the equated time of the balance of an 
account when the items arc reckoned from different dates. 

What is the date at which the balance of my account 
with O. H* Hall & Co. will become due ? 



Dr. 



O. H. Haxl & Co. 



Cr. 



1864. 
Jan. 8 

" 80 
Apr. 6 
Nov. 27 



To Mdse. on 80 da. 
t( ti (( 90 i( 

" Caah, 
" Mdse. 



300 
400 
350 
400 



60: 



1864. 
Apr. 11 
June 10 
Sept. 13 
Pec. 12 



By Mdse. on 90 da. 






{( 



Cash, 
♦♦ Draft 60 da. 



500 
300 
450 
600 



50 



MODEL OPERATION. 



Due. 
Feb. % 
Apr 80, 

Nov. 27, 



Dp. 




$14fi0.fi0 



(da.) (da.) 

7 = IX 34800 

62 = IX 21731 

= 1X119200 

175781 



I>ue. 
Jxily 10. 
June 10, 
Sept 13, 

1866 
Feb. 13, 



8^500 
800 
460^ 



Cr. 

(da.) • 

158 »1X 79000 
r= 1X38400 
1= 1X100462 




600 X376= 1X188000 



91750.50 
1450 50 



405862 
175781 

280181 



9800 
230131 t800=767 da 
Feb 2,1864+767da=Mttr. 10, 1866, Ans. 

(a.) Analysis. — 1. For convemence assume Feb. 2, the ear- 
liest date at which any of the items become due, from which to 
calculate the terms of credit 
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2. On the debit side of the account, the term of credit of 
|1450| (the sum of the items) to the dates at which it becomes 
due is equal to the credit of $1 for 175731 days (the sum of the 
products.) 

8. On the credit side of the account, the term of credit of 
$1750.50 (the sum of the items) to the dates at which it becomes 
due is equal to the credit of SI for 405862 days (the sum of the 
products.) 

4. On striking the balance, I find that I owe 0. H. Hall k 
Go. $300, but as he has had the use of $1 for 230131 days more 
than myself^ I ought to retain the balance of $300 until the 
credit is one of equity. 

5. If $1 requires a term of credit for 230131 days to be worth 
a certain amount, $300 will require -^ of 280131 days, which 
is 767 days, to be worth the same amount ; hence I must retain 
the balance for 767 days lifter the assumed date, which is Mar. 
10, 1866. 

Therefore^ the balance of $300 will become due Mar. 10, 
1866. 

What is the date at which the balance of my account 
with E. W. Brewer will become due, and what will be the 
cash balance Jan. 1st, 1864 ? 

E. W. Bbeweb. 



1863. 








1863. 


* 


4 




Apr. 9 


ToMdse. 


800 




June 10 


ByMdse. 


200 




June 7 


it it 


600 




Sept. 6 


" Cash, 


300 




Aug. 3 


u cc 


860 




Nov. 11 


(t ii 


100 




Dec. 11 


" Caah, 


200 




Dec. 2P 


U t( 


400 
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PEU CENTAGE. 



MODEL OPERATION. 



Dr. 
Dae (da.) 

Apr 9 $300X0 =$1) 
June 7 600X69 = 1) 



Au^. 3 
Dec. 11 



860 

200 




16= 



1) 
1) 



$1360 
$1000 

$860 
443X000 J=.073f 

291 
1060 
2460 



29600 
40600 
49200 

119300 r 



Due. 
June 10 
Sept. 6 
Nov. 11 
Dec. 21 



da.) 

$200X62 - $r 
800X149= l5 
100X216: 
400SC266 



i; 
i: 



$1000 



Cr. 

12400 

44700 

21600 

L0240O 

181100 
119800 

61800 



26.841, interest. 
860 - 



61800 -850=177 days. 

Apr. 9, 1868—177 days equals Oct. 14, 1862. 

The numbor of day? between Oct. 14, 1862, and 
Jan. 1, 1864, is 448 days. 



$376.84, Cash balanoe, Jan. 1, 1864. 

(5.) Analysis. — 1. Find, as in the previous example, the sum 
of the items and also the sum of the products on each side of 
the account 

2. On striking the'balance I find that E. W. Brewer owes me 
$350, but, as he has had the use of $1 for 61800 days more 
than myself, he ought to pay the balance of $350 soon enough 
to make the credit one of equity. 

3. If $1 requires the term of credit of 61800 days to be worth 
a certain amount, ^350 will require ^^ of 61800 days, which 
is 177 da. to be worth the same amount ; hence I ought to re- 
ceive the balance of $350 177 days before the assumed date. 

4. Therefore, the balance will become due 177 days before 
Apr, 9, 1863, which is Oct. 14, 1862. 

5. If the balance of $350 becojnes due Oct 14, 1862, it must 
have been on interest from that date to Jan. 1, 1864. The num- 
ber of days between these dates is 443, and the interest of 
$350 for this time is $25,841, which added to $350 gives the 
cash balance of $375.84. 
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(c,) Rule. — ^I. Mnd the time when 'each item of the ac' 
' count is dtie, and their respective amounts. 

II. Assume the babliest date at which any of the items 
of the account become due^ and fbom it calculate the terms 
of credit. 

m. Multiply each item by its own term of credit^ and di- 
vide the balance of the sum of the products by the balance of 
the sum of the items of the account; the quotient wiU be 
the interval of time, which must be reckoned from the as- 
sumed DATE FOBWARD, whcn the balances are on the same 
side of the account^ but backward from the assumed date, 
when the balances are on opposite sides of the account: this 
will be the date at which the balance becomes due. 

lY. When the balance of the account becomes due* before 
the time of settlement, calculate the interest at the given per 
cent, for the interval of time between the date at which the 
balance becomes due and the time of settlement ; add it to 
the balance : the result tciU be the cash balance. 

V. When the balance of the account becomes due after the 
time of settlement, calctUate the bank discount on the balance 
at the given rate per cent., for the interval of time between 
the settlement qnd the date at which the balance becomes 
due; deduct it from the balance of the account: the re- 
mainder wiU be the cash balance. 

Questions. — Give the rule for finding the cost of a bill of ex- 
change on "^England. (286., a.) How is English exchange quoted? 
(286., a., 1.) Give the analysis of finding the cost of a bill of ex- 
change on France. (290., a.) How is exchange on France quoted? 
(287., a., 2.) How are bills of exchange usually drawn ? (287., a., 3.) 
What is the exchange value of the pound sterling? (286.) What 
is the exchange value of the franc? (287.) How are bills on 
England drawn? (286.) How are bills on France drawn? (287.) 
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720. 

Dr. 



LESSON XCYI. 

EXAMPLES FOR PRACTICE. 

Samuel J. Miller & Co. 



Cr. 



1864. 
Jan. 8 
Aug. 17 
Sept. 11 



To Mdse. on 30da., 

(( (t t( g/\ II 

" Draft " 30 " 



400 
300 
250 



1864. 
Apr. 9 
Aag. 11 
Nov. 11 



By Cash, 

*' Mdsc.on20da., 
" Cash, 



430 
500 
400 



What is the cash balance of the «aboye account Jan. 1, 
1865 ? 



721. 
Dr. 



Geo. W. Howell & Co. 



Cr. 



1860. 
Apr. 11 
June 13 
Sept. 12 
Nov. 13 



To Mdse. on 2 mo., 
" " »* 20 da., 
" Caah, 
*' Mdse. 



300 
400 
366 
490 



1860. 
May 1 
July 2^ 
Dec. 11 



By Cash, 

" Draft on 90da., 
" Cash,' 



500 
460 
375 



WhiELt is the date at which the balance of the above ao 
count becomes due ? 



722. 
Dr. 



Isaac Vanness. 



Cr. 



1868. 
June 7 
Aug. 9 
Sept 11 



To Mdse. on 90da., 
" " " 80 " 
" Mdse. 



^50 
380 
440 



I 



1863. 
Apr. 9 
Oct. 11 
Dec. 18 
9 



(( 



By Cash, 

" Draft on 20 da., 
" Cash, 



<( 



(I 



675 

400 
300 

800 



50 



What is the cash balance of the above account Dec. 25, 
1863? 
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723. 
Dr. 



Chablbs F. Mawbet. 



Cr. 



1864. 
Jan. 8 
July 18 
Aug. 18 



To Cash, 

Mdse. on 60(U., 
90 



(( 



tt 



t( 



i( 



00^ 



2 

360 
420 



1864. 
Apr. 4 
July 6 
Aug. 26 



B7MdM.on80(U., 
" Cash, 
*' Mdse. on 60 da., 



475 

45r) 
375 



What is the cash balance of the above account Jan. 1, 
1865 ? 

QuBSTioMS. — ^What is exchange f (270.) What is a bOl of exehaoge f 
(271.) Who is the drawer or m^kert j;272.) The draveet (278.) 
The payee*? (274.)^ The buyer or remitter? (275.) What is an ac- 
ceptance? (276.) What, an indorsement? (277.) What is the dif- 
ference between an inland bill and a foreign bill? (278.) What is 
the course of exchange? (280.) What is par of exchange? (281.) 
When is exchange said to be at a premium ? (282.) When at a dis- 
count? (283.) 

LBSSOK XCVII. 

30O.* AVERAGING ACCOUNTS BY INTEREST. 

(a.) What is the date at which the following bill is due ? 
(b,) What is the cash balance at 6 per cent, Dec. 12. 

Jbbbib L. FoBDHAMy To G. W. Howell, Dr. 



1864 


• 


July 


3 


ct 


15 


Aug. 


5 


(( 


28. 


Sept. 


11 



To 500 bu. Com, @ $1.00 

U 3QQ U U n 80 

" 200 " Wheat," ir50 
" 500 " " " 1.00 
" 300 " Oats, " .50 



Days 


Interest. 






• 


ets. 


• 
500 


12 




480 


240 


33 


1 


65 


800 


56 


4 


667 


500 


70 


1 


75 


150 




8 


647 


1690 



eta. 



*NoT»— Tor the foUof^ng brief, pnctieal method of aT«ragii^f, or of finding tbs 
cadi balance of aecounts, we are indebted to B. S. Deliaser, Esq., of N. T. dty, 
who has kindly permitted ns to nse it in this work. 

The advantajge of this method is, that, J>y ruling an interest column in the ledg- 
er, and by the aid of an appropriate interest table, the amount of interest on each 
item, from the euswned date to the date of purchase, may be entered while posting. 
Upon settlement, either the average or the cash balance may be Ibnnd by adding 
the item and the interest column, and, at a single operation, determining the eqnar 
ted time or cash balanee, the ^ole wrark requiring but a few moments of time. 

This method is now used by the princiiMtl merchants in New Tork, and oUier 
large cities, and a more complete exposition of the intern, with tables, ttc. mur 
be fixind hi Mr. DdipMr's put^tAed work. 
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MODF.L OPEBATIOir* 
(a.) (6.) 

1. tl690-T-6=$.2816. Int. on $1690 for 162 da.=|45.6S. 

2. 8.547H-.2816=30 da. $45.63— $8.54'? =87.083. 

8. July 3,+30 da=Aug. 2, Ans. $37.083+$l 690= 1727.08, Ans. 

Analysis. — (a.) By the table (298., b.) find the term of cred- 
it of each item from July 3, the assumed date, and write it in 
the column of days. 

By the table (298., c.) find the interest on each item for its 
term of credit, and write it in the interest column. 

1. If the interest on $6. for one day is 1 mill, the interest on 
$1690 for one day will be as many mills as S6. are contained 
times in $1690, which are 281y^. 

2. If 1690 require one day to give $0.2816 interest, to give 
$8,547 interest it will require as many days as $0.2816 are con- 
tained times in $8,547, which are 80. 

8. 30 days added to July 3d, ecjuals Aug. 2d, the equated 
time. 

(5.) The interest on $1690 from July 3, tlie assumed date, to 
Dec. 12, the time of settlement (162 da.), is $45.63. 

If the interest on the several items to the dates at which they 
become due is $8,547, then $8,547 deducted from $45.63, the 
interest of $1690 to Dec. 12th, leaves $37,083, the required in- 
terest, which added to $1690 amounts to 1727.08, the cash bal- 
ance. • 

What is the date at which the balance of the following 
account becomes due ? 



Dr. 



Charles Rockwood.* 



Cr. 



X864. 
Jan. 
Apr. 
Aug 



9 
11 
13 



ToMdmondOda. 

(I (( (1 20 <* 

i4 



Cash, 



Int. 



6 



834 



620 



18.034 



500000 
500001 
20000 



5700.00 



Apr. i 8 
July ,12 
Aug 20 



By Cash, 

(( iC 



(t 



Int. 



4 
11 



Mdse.ond0da.i27 



50 
54 
417 



48457 



600 
460 
600 



00 
00 
00 



145000 



*NoTE. — ^The cash balance of this account may be foudd as follows: — Deduct 
S13.084 ftom the interest of S5700 fixnn Feb. 8 to the time of settlement, and lidd 
the remainder to $5700 on the debit side of the account. In the same manner 
proceed with the credit side, and the balance of the aeoonnt will be the cash balance. 
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DoA. dft. Int. 

-^"^J^lreb. 8,S6000 SO. 

1IS7 1, £00 82 6.884 

Aug. 18, 200 186 6.20 



MODEL OPEBATION. 

Doe. dft. Ini. 

Apr. 8,960054 •4.M 
Julyl2, 4fi01M 11.64 



f5700 •1&084 

1460 



Dec. %, 600 828 26.917 

•1460 •42.967 
18.084 



•4260 balance of items. •29.928 bdanoe of Int. 

1. ^60^6=:706.8miUs; •80.428 .7068=^da. 

2. Feb. 8-^da.=I)ec. 28, 1868, Ans. 

Analysis. — ^Assume Feb. 8, 1864, from which to calcalate 
credits. Write the interest on each credit, in the interest col- 
umn, and find the balance of interest and the balance of items. 

This balance shows that Ghas. Rockwood owes me S4250, and 
the value of his credit in the account amounts to $29,923 more 
than mine, consequently the balance of the account should be- 
come due previous to Feb. 8, 1864, for a time sufficient to pro- 
duce $29,923. 

1. K $4250 require one day to give $.7083 interest, it will 
require as many days to give $29,923 interest as $0.*7083 is 
contained times in $29l923, which is 42. 

2. 42 days previous to Feb. 8, 1864, is Dec. 28, 1863, the 
equated time. 

Hence, to find the equated time of an account by interest, 
w^ have the following 

BuLE. — ^I. Find the interest hy the taJtle on each item from 
the ASSUMED date to the time at which it becomes due, 

II. Divide the balance of interest by the interest of the 
balance for 1 day and the quotient will be the average term 
of credit. 

III. Add the ofverage term of credit to the assumed date, 
if both interest and item balance are on the same side of the 
account ; hut siabtract it if they are on the opposite sides of 
the account. 



\ 
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To find the cash balance. 

BuLE. — I. Svhtract the sum of the interest column from 
the interest of the sum of the items^from the assumed date 
to the time of settlement^ taking each side of the account 
separately, 

II. Add each remainder to the sum of its own items* and 
the balance of the account will be the cash balance required. 



724. 
Dr. 

Date. 



LESSON XCTm. 

Edwabd Jones. 

Int. Items. . Date. 



Cr. 

Ijit. Items. 



l864. 



Jan. 
Mar. 
Aug 



9 To400ba.WheH@IBl.26 

11! a aOO " Oats @ .76 

9 " 600 " " @ .80 



1864. 
60000 Jan. 
22600 Apr. 
[40iOO|Ju]7 



18 
12 



26 Bt 

1ft it 



Casb 

*^ Draft aO da. 
« (t 20 *' 



600 



00 



aoooo 

20000 



What is the equated time of settlement of the above a> 
count ? 



725. 
Dr. 

Date. 



S« A. POTTEB & Co. 

Int. Items. Date. 



o. 



Int. 



1864. 
Feb. 
Apr. 
June 



11 To40doK.Ck>pyB.@IS1.20 

9 " 60 " ^^ @ lao 

23 " 80 " " @ 1.10 

29 " 200 B. Keep. @ .90 



48 
66 
88 



00 
00 
00 



60,00 



1864. 



Feb. 
May 
Aug. 



I (( 



13 
29 
11 
26 



By Cash • 

tt (( 

*( DrftaOdal 



6000 

7o;oo 

100,00 
7500 



What is the cash balance of the above account Nov. Ist, 
18B4? 



726. 
Dr. 

Date. 



Mabtin R. Dennis. 

Int. Items. Date. 



Cr. 

Alt. Items. 



Sept. 



1864 

Mar. i29To0OOOPrim.Aiith.@.16 
Apr. 9 " 2600 " Gnun.@.30 
June 28 '' 2000Read.No.2@.80 



20 " 1000 " No.lB.ffi.lO: 



)|oo 



760 
76000 
60000 
10000 



1864. 



June 
Aug. 



1 

29 

1 

27 



By Cash 



?7 



(t 



" Dr^90da. 
« " 90 " 



100000 
60000 
80000 
800100 



What is the cash balance of the above account on Oct« 
1, 1864? 
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817 



727. 
Dr. 

Date 



F. C. Bbownell & Co. 

Int. Items. Date. 



Cr. 

Int. Items. 



1868 

Jan. 
ii 

Apr. 
Sept. 



B'Tp Sundries 

271 ti u 

19|" Cash 
HI " " 



,180 

500 



! 1963. 
00: Jan. I 1 
00 Mar. Il9 
80000 Jane 12 
60000 Aog. 27 



By Aparatns, Maps, &c. 
"Books, Charts, &c 
" Aparatns, Globes, &c. 



« 



WOO 
60000 

800)00 
8OOI00 



The above account was settled by note. What is the 
amount, and when' should it become due ? 



LESSON xoix. 

PARTNERSHIP. 

301. A Fartnersllip is an association of two or 
more persons in trade under tL certain name, with an agree- 
ment to share the profits and losses of business. 

303. The FartHdrs are the individuals who trans- 
act business together. 

303. The Capital,- or StOOk, is the money or 
property used by the firm in business." 

304. A Dividend is the profits to be divided be- 
tween the partners. A tax levied to meet losses is called 
an assessment, 

305« To find each partner's share of the dividend or 
assessment, when the capital of each has been used for 
equal periods of time. 

A, B, and C engage in mercantile business : A furnished 
$400 ; B, $684 ; and C, $2500. At the end of one year 
their profits amount to $1200; what is each partner's 
shaie? 



618 FEB CENTAGE. 



MODEL OPERATION. 

$400, A's capital. 

684, B's <* 
2500, C's « 

gain. gain on Si. 

$1200-t-3584=.33482,=33t^ per cent 
$400 X. 33482 =S133.93, A's share of the dividend. 
$684X.33482=$229.01, B's « " " 

$2500X.33482=$837.05, C's « " " 

Analysis.— 1. If A furnishes $400, B $684, and $2500, 
they all furnish the sum of these quantities, which is $3584. 

2. If the profit on a capital of $3584 is $1200, the profits on 
$1 is tjVt of SI 200, which is ^.33482, or 33|^ per cent 

8. If a capital of $1 is entitled to a profit of $0.33482, A's 
capital of $400 is entitled to 400 times $0.33482, which is 
$133.93; B's capital of $684 is entitled to $229.01; and C's 
vcapital of $2500 is entitled to $837.05. 

Therefore, according to the conditions of the question, A's 
Share of the dividend is $133.«3 ; B's, $229,01 ; and C's, $837.05. 

(a.) Rule. — ^I. Divide the amount gained hy ike entire 
capitaly and the result wiU be the amount on $1, or the per 
tent, 

XL Multiply each partner^ s capital hy the amjount gained 
o» $1, or the per cent,, and the result wiU he eaxih partner's 
share of the dividend, 

EXAMPLES FOR PRACTICE. 

728. There is a joint stock of $3500, of which A owns 
$370, and B, $1970; the annual dividend amounts to 
$1275 ; what is each man's share ? 

729. There is a ship which, with its cargO) is worth 
$35000 ; of which A owns $5000 ; B, $10000 ; and C, the 
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remainder ; the profits of a voyage amounted to $15000 ; 
what is each man's share ? 

730. The stock of. a railroad is $4,000,000 ; the annual 
expenses are $500000; the annual earnings amount to 
$1,000,000. A owns $35000 of the stock ; B, $8750 ; 
and C, $50000. To what share of the profits will each be 
entitled ? 

731. A 'firm of three partners owns a ship and its cargo 
valued at $40000 ; A, one of the partners, owns ^ ; B, | » 
and C, the remainder. The ship, in a storm, was injured to 
the amount of $10,384 ; what was each man's share of the 
loss ? • 

732. Three men owned a factory : A owned ^ ; B, f ; 
and C, the remainder ; it was^njured by fire to the amount 
of $3750 ; what wa<3 eaeh man's share of the loss ? 

• 

Questions. — ^What is the practice in regard to days of grace? 
(283., a.) Give a rule for finding the cost of a sight draft. (284., a.) 
Give the rule when on time. (284., 6.) What is the nominal value 
of 1£. in English exchange ? (286. ) How is the value quoted ? (286.) 
What is the value of the franc in a bill on France? (287.) How 
quoted? (287.) How are foreign bills of exchange usually drawn? 
(287., a.) Give a rule for finding the cost of a bill on England. 
(288., a.) 

LESSON C. 

SOtf: To find each partner's share of the dividend, when 
the capital of each is used for unequal times. 

A and B entered into partnership ; A put in $340 for 3 
months ; and B, $230 for 4 months ; they gained $320 ; 
what was each one's share of the profits ? 



820 P£B CENTAOE. 

MODEL OPERATION. 

A's cap. $340X3 =$1020, for 1 ma . 
B's " 230X4= 920, «' 1 « 

■ gain on $11 

$320-^$1940=$0.16494,=16'^yy^ per cent.. 
$1 020 X. 16494= $168,238+, A's share of the profits. 
$920X.16494=$151.744+, B's " ,« « 

Ai^ALYsis. — 1. The profits on A^s capital of $340 for 8 months 
are equal to the profits on 3 times $840 for 1 month, or $1020 ; 
and the profits on B^s capital of $230 for 4 months are equal to 
the profits on $920 for 1 month. 

2. If A puts in $1020 for a certain time,, and 6 puts in S920 
for the same time, the entire capital is the sum of these quan- 
tities, which Is $1940. . 

8. If a capital of $1940 gains $320 in a certain time, $1 will 
gain j^^ of $320, which is $0.16494+, equal to 16^^ per 
cent 

4. If $1 capital gains $0.16494+, $1020 capital will gain 
1020 times $0.16494, which is $168,238, A's share of the profits; 
and $920 will gain 920 times $0.16494^ which is $151,744, Fs 
share of the profits. «. . 

Therefore, according to the conditions of partnership, A*8 
share of the profits is $168,238, and B's share is $151,744. 

(a.) RiTLE. — I. Mtdliply each paHner* 8 capital by the time 
during which vt is employed^ and divide the gain or lossJfg 
the sum of the products ; the result mU be the amount on $1, 
or the gain or loss per cent, 

n. Multiply the product of each partner's capital by the 
gain or loss per cent.; the result wiU be his share of the gain 
or loss, 

EXAMPLES FOB PBACTICE. 

733. Three persons traded together : . X pat in $300 for 
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8 months ; Y, $430 for 9 months ; and Z, $400 for 7 months : 
they gained $900 ; how much was each man's share of the 

profits ? 

704. Three men built a house : A furnished 7 workmen 
for 7 days ; B, 9 workmen for 11 days ; and C, 13 workmen 
for 4 days. They received $790 for the job ; how much 
should each of the contractors receive ? 

735. Three men hired a pasture for $90 : A pastured 8 
cows 90 days; B, 13 cows 20 days; and G, 115 cows 11 
days ; how much should each pay ? 

736. Two merchants enter into partnership for two years, 
each investing $1000. At the end. of 9 months A put in 
$500 more, and B took out $500 ; at the end of 18 months' 
A doubled, his capital, and B put in twice as much as he 
already had in ; at the expiration of the two years they had 
gained $8713.50: what w^as each man's share of the gain? 

737. Two persons engaged in business with a capital of 
$5000. A's share of the profits amounted to $473.13, and 
B's share of the pr^ts amounted to $274.12 ; what amount 
of the capital did each furnish ? 

738. It took two persons 21 days to build a wall, for 
which they received $25 ; A's share of the^ money amounted 
to $6.50, and B received the remainder; how many days 
<£d each work ? 

739. Two men engaged in busiiress with a capital of 
$5000. A's capital was in the business 5 months, and he 
received, as his share of the profits, $473.12; B's capital 
was in the business 9 mcmths, and he received, as his share 
of the profits, $325.38 ; how much of the capital did each 
furnish? 

Questions.— Give the rule for finding the amount of a bill of ex- 
change that can be purchased fosr a given sum of tJ. S. currency. 
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(289., a.) Give the anaT^sis of finding the cost of a bill of exchange 
on France. (290., a.) Give the analysis for finding the amount of a 
bill on France that can be purchased for a given sum of U. S. cur- 
rency. (291,, a.) 



SECTION XII. 
LESSON I. 

ALLIGATION. 

307. Alligation Medial is the process of finding 
the mean price or quality of a mixture, when the quantity 
of each ingredient and its price or quality are known. 

A wine merchant mixes 12 gallons of wine worth $1.50 
^ per gallon, and 9 gallons of brandy worth $2. per gallon, 

with 5 gallons of water ; what is the value of tjie mixture ? 

« 

MODEL OPERATION. 

fgals.) 

$1.50X12= $18.00. 
2.00X 9= 18.00. 
Ox 5= 0. 



■• * 



26) 36.00 



..38, Ans. 

Analysis. — 1. Since 12 gallons of wine at $1.50 per gal. are 
worth $18., and 9 gallons of brandy at $2. are worth S18., and 
6 gallons of water are worth nothing, the whole 26 gallons will 
be worth the sum of $t8. and $18., which is $36.00. 

2. If 26 gallons of the mixture are worth $36.00, one gallon 
is worth ^ of $36., which is $1.38. 

KuLE. — Divide ike entire cost of the given simples hy the 
entire quantity ^ and the result wiU he the mean price, 

1. A grocer mixed 13 gallons of wiater with 40 gallons 
of brandy worth $1.25 per gallon ; will he gain, or lose, by 
selling the mixture at 5 cts. per gill ? 
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2. A* grocer mixed together 20 gallons of molasses worth 
75 cts'., 13 gallons worth 50 cts., 30 gallons worth $1., and 
50 gallons worth 30 cts. ; what are 15 gallons of the mix- 
ture worth? 

3. A farmer mixed together 5 bushels of oats worth 40 
cts., 9 bushels of rye worth 50 cts., and 30 bushels of com 
worth 75 cts.; -what is one bushel of the mixture worth? 

Questions. — ^When is a bill of exchange said to be at a premium? 
(2S2.) When at a discount? (283.) What is the difference between 
present worth and discount? (259.) (260.) What is a bank? (261.) 
When is a note said to be at maturity? (266.) What are the pro- 
ceeds of a note? (267.) What is per cent.? (183.) What is an 
agent? (188.) What is a charter? '(192.) What is the market value 
of stocks? (200.) What are profit and loss? (206.) 

LESSOIf n. 

308. Alligation Alternate is the process of 

finding what quantity of simples, whose prices or qualities 
are given, must be taken to make a mixture of any given 
price or quality. 

309. To find what quantity of each simple must be 
taken to form a mixture of a given value. 

I have different qualities of sugar wcjfth respectively 10, 
11, 12, 14, and 15 cts. per lb.; what proportion rf each 
must I take to make a mixture worth 13 cents ? 



18 cts. ^ 



no cts. 

11 cts. 

12 cts. 

14 cts. 

15 cts. 



MODBL OPERATION. 




Proportional 
quantities. 

to gain let use ilb.= ^Ib. 

" " " " ilb.= ilb. 

" " " " llb.=l lb. yxl2=- 

tolose H-i*ct. " H-iIb.=lilb. 

" " i-Hi*ct. " l4-ilb.= fib. J 


r 4 lbs. 

6 lbs. 
12 lbs. 
18 lbs. 

9 lbs. 



*NoTS. — The difference between tHe total lofw and the total gain ifl om cent, 
which added equally to the losses makes 1^ cemtB Ibr each. 
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» 

Analtsis. — 1. For convenience arrange the prices of the 
simples in a column, in the order of their values, with th^ given 
mean at the left. 

2. Since the total gain on the quantity of simples used must 
equal the total loss, first take that portion of each simple that 
will equal the gain of 1 cent upon selling at the mean price. 

3. I^ hj using one pound of sugar at 10 cts. in a mixture 
worth 18 cts., the gain is 3 cts. ; to gain 1 ct, use y of a pound. 

4. If^ h J using one pound of sugar at 11 cts. in a mixture 
worth 13 cts., the gain is 2 cts. ; to gain 1 ct., use | of a pound. 

5. If, by using one pound of sugar at 12 cts. in a mixture 
worth 13 cts., the gain is 1 ct. ; to gain 1 ct, use 1 pound. 

6. If, by using one pound of sugar at 14 cts. in a mixture 
worth 13 cts., the loss is 1 ct. ; to lose 1 ct., use 1 pound. 

7. If, by using one pound of sugar at 15 cts. in a mixture 
worth 13 cts., the loss is 2 cts. ; to lose 1 ct, us^ ^ of a pound. 

s8. Since the total gain is 3 cts., and the total loss is 2 cts., 
add the difference, 1 ct, equally to the losses, making 1^ cent 
for each. 

9. If 1 pound of sugar at 14 cts. must be used, to lose 1 cent ; 
to lose ^ cent, ^ pound must be used, which added to 1 pound 
makes 1 J lbs., the proportional quantity. 

10. If I lb. of sugar at 15 cts. must be used, to lose 1 cent ; 
to lose 1 cent, } lb. must be used,' which added to ^ lb. makes | 
lb., the proportional quantity. 

Thenifore, according to the conditions of the questions, the 
proportional quantities are ^ lb. at 10 cts., | lb. i£t 11 cts., 1 lb. 
at 12 cts., 1| lb. at 14 cts., and I lb. at 15 cts. Multiplying by 
12^", the least common multiple of the denominators, we have 
4 lbs. at 10 cts., 6 lbs. at 11 cts., 12 lbs. at 12 cts., 18 lbs. at 
14 cts., and 9 lbs. at 15 cts. 

KuLE. — ^L Arrange the prices or qualities in a column^ 

*NoTS. — i^ proportional quantities be mtdtipUed by any number^ they wiU still be 
proportional. The most conyenient method of changing two or more fiaetional 
numbers to integers without changing their thtixM is to multiply tiiem bj the leMt 
common multiply of their dencmunators. 
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• 

in the order of their valves, with the given mean price at the 
left. 

n. Compare the price of each simple with the mean price, 
and take that portion of each which will gain one of the 
mean price, 

IIL Mnd the difference between the total loss, and the to^ 
icU gain ; if it be a gain, add it equaUy to the losses ; if ct 
loss, add it equally to the gains, adding that portion of each « 
quantity required by the added gain or loss to the portion al^ ' 
ready found, and the result vnU be the proportional quantity 
required. 

IV. ^ the proportional quantities are fractional, multiply 
them by the least common multiple of the denominators. 

EXAMPLES FOB PBACTICE. 

4. A farmer wishes to mix corn at 75 cts. per bushel 
with rye at 55 cts., oats at 50 cts., and wheat at 95 cts. ; 
what quantity of each must he take to make a mixture * 
worth 70 cts. per bushel ? 

5. I have dififerent kinds of salt worth respectively 25, 
•30, 35, and 50 cts. per bushel; how much of each kind 

must be taken in order that the mixture may be sold with- 
out loss at 42 cts. per bushel ? 

6. How much tea at 40 cts., 50 cts., 60 cts., and 70 cts. 
per pound, must be taken, that the mixture may be worth 
45 cts. per pound? 55 cents per lb. ? 68 cents per lb. ? 

LESSON m. 

310, To find what quantity of the other simples is re- 
quired to form a mixture at a given price, when the quan- 
tity of one of the simples is limited. 

A merchant has tea at 40 cts., 50 cts., 75 cts., 95 cts., 
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and 100 cts. per pound ; how many pounds of each must hei 
use with 25 lbs. of that worth 40 cts. to form a mixture 
worth 88 cts. ? 



88 cts. -^ 





MODEL 


OPERATION. 


40 cts. 
50 cts. 
75 cts. 
95 cts. 


to gain 1 ct. use 
toloBell*ct. " 




100 cts. 


" " l^*ct. " 



X1200=- 



25 lbs. 
Slfilbs. 
92p4^1bB. 
257ilb8. 
LlSOlte. 



■ 25 lbs. -f- XV lb' at 40 cts. ^1200 times the proportioiial quantities. 

Analysis. — 1. Arrange the prices and find the proportional 
quantities as in §308. They are ^ lb., y; lb., ^ lb., ^^ lb., 
and I lb. 

2. If the proportional quantity for the mixture at 40 cts. is 
A lb., as many times the other proportional quantities will be 
required in the mixture containing 25 lbs. at 40 cts. as ^ of a 
pound is Contained times in 25 lbs., which is 1200 times. 

3. 1200 times ^\ lb. =31 \i lbs. ; 1200 times ^ lb. =92^ lbs. ; 
1200 times r\ lb.=257| lbs. ; 1200 times | lb.=150 lbs. 

Therefore, according to the condition of the problem therQ 
may be used in the mixture wilh 25 lbs. at 40 cts., 31 fj lbs. at 
60 cts., 92^5 lbs. at 75 cts., 257| lbs. at 95 cts., and 150 lbs. at 
100 cts. - 

Rule. — I. Mnd the proportional quantities as in § 308. 

II. Divide the given quantity hy the proportional quantity 
of the required price, and multiply the quotient hy each of 
the other proportioned quantities* 

EXAMPLES FOR PRACTICE. 

7. I have sugar at 11 cts., 13 cts., 15 cts., and 17 cts. per 
pound ; how much of each must I mix with 10 pounds of 
the 13 cent sugar to make a mixture worth 14 cts. per 
pound ? 

*NoTi. — The difference between the total loss and the total gain is 1 ct. which 
Udded equally to the losses makes 1^ cts. each. 
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8. A farmer wishes to mix 20 bnshels of com worth 50 
cts. per bushel, with rye worth 75 cts., barley worth 30 cts., 
and oats worth 38 cts. ; how much of each must he t^e to 
make a mixture worth 45 cents ? 

9. A merchant has molasses worth 40 cts., 50 cts., 60 cts., 
and 70 cts. per gallon; how much of each must he mix 
with 10 gallons of the 50 cent molasses to make a mixture 
worth 55 cts. ? To make one worth 62 cents ? 

Questions. — ^What is alligation medial ? (807. ) What is alligation 
alternate ? (808.) Give the rule for finding the mean price, when the 
price or quality of a number of simples is giyen? (309.) Give the 
rule for finding the proportional quantity of a number of simples, 
when the quantity of one is limited. (810.) 

LESSON IV. _^ 

311* To find what quantity of each simple is required 
to form a mixture at a given price when the quantity of the 
mixture is limited. 

I have sugar at 10 cts., 12 cts., 14 cts., and 15 cts. per 
pound, and wish to make a mixture of 100 pounds worth 
11 cts. per pound; how much of each must I use? 



11 cts. 



''10 cts. 

12 cts. 

14 cts. 
L 15 cts. 





MODEL 


OPERATION. 


to 


gain 1 +2* cts. 


use 


8 


lbs. 


to lose 1 ct. 




ii 


1 


lb. 


t< 


a u 




r 


i 


lb. 


(( 


t( (( 




i( 


i 


lb. . 

> 



66^ lbs. 

j-Xiin— -5 Ykibs. 



6^ lbs. 



100 lbs. -r-4-j:Llbs. =21^. 

Analysis. — 1. Arrange the prices, and find the proportional 
quantities as in § 80a They are 3 lbs., 1 lb., ^ lb., and | lb. 

2. Since the sum of the proportional quantities makes but 
4^ lbs. of the required quantity of the mixture, it will take as 

*NoTB.— The ^fEarenoe between the loes and gain is 2 cents, whkh added to the 
gdn makes 3 oente. 

15 
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many times each of the proportional quantities as 4^ lbs. are 
contained times in 100 lbs., which are 21 /j. 

8. 21;^ times 8 lbs. are 65|<^lbs. ; 21^ times 1 lb. are 21^ 
lbs. ; 21 ^ times J lb., are 7^ lbs. ; 21^ times } lb. are 5^ lbs. 

Therefore, according to the condition of the question 65|-^ 
lbs. at 10 cts., 21^ lbs. at 12 cts., 7^ lbs. at 14 cts., and 6^^ 
lbs. at 15 cts. are required to make a mixture of 100 lbs. worth 
11 cents per pound. 

BuLE. — I. Mnd the proportional qtuzniities as in § 308. 

II. Divide the given qitantity hy the sum of the propov" 
tional quantities, and rnvUiply each of the proportional qiuxn- 
tities by the quotient thus obtained. 

EXAMPLES FOR PBACTICE| 

10. A &rmer has a ,box that will hold 50 bushels : he 
has com worth 75 cts., oats i^orth 37 cts., and barley worth 
25 cts. ; how much must he take of ea^, to fill the box with 
a mixture worth 30 cents ? 

11. I have a hogshead holding 65 gallons : I wish to fill 
it with brandy worth $2 per gallon, alcohol worth $1.50 
per gallon, and water, so that the mixture may be worth 
$1.25 ; how much of each must I take ? « 

12. A merchant has a barrel which will hold 200 pounds 
of sugar, and he wishes to fill it with sugars worth respect- 
ively 10 cts., 12 cts., 14 cts., and 20 cts. per pound, so that 
the mixture may be worth 15 cts. ; how much of each must 
he take ? 

Questions.— Giye the rale for finding the proportional quantity of 
each simple when the entire quantity is limited. (811.) What is 
Addition? (81.) Subtraction? (S9.) Multiplication? (46.) Divis- 
ion? (64.) 
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SECTION xm. 

LESSON I. 

EATIO. 

3 IS. BdtiO is the relation in respect to magnitude 
which one number has to another of the same kind. 

313. The TenUS of a ratio are antecedent and can- 
sequentj and when taken together they are called a eotip- 
let. 

3 14. The Antecedent is the first term of the 
couplet, and is the standard by which the other number is 
measured. 

315. The Consequent is the second term of the 
couplet, and is the quantity measured. 

310. Ratio may be expressed in two ways: — 

1st. By two dots between the terms of the couplet ; as, 

3:12. 

2nd. In the form of a fraction ; as, ^, or 12 divided by 

3. 

(a.) Non.— All numbers are flnallj compared with unity as a standaid, henoe 
when we say that the ratio 4: 8 is 2, it is understood that the rati<^4:8 is eqnal to 
the ratio 1:2} and the ratio 4 : 8 is ] or 4 : 8 is the same ratio as 1 : |. 

MENTAL EXEBCISES. 

What part of 12 is 4? 

Illustration.^-4 is ^^ of 12 ; or the ratio 12 : 4=^, ={ ; that 
is, 12 has the same ratio to 4 that 1 has to |. 

1. What part of 20 is 2? is 5? is7? is8? is 6? 

is ^? • 

2. What part of 24 is 8? is 9? is 24? is 30? 

3. What part of 2 is 1 ? is 2 ? is 8? is 4? 

4. What is the ratio of 6 to 7 ? ^ 
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Illustration. — The ratio 6:7=J,=1J; or the ratio 6:7 is 
the same as the ratio 1:1^. 

5. What islthe ratio of 3 to 12? of 8 to 13? of 9 to 17? 

6. What is the ratio of 5 to 6? of 3to7? of 7to3? 

7. What is the ratio of f to 8f ? 

Illustration. — The ratio of } to 8^ is £l,=I?,r=4J; or the 
ratio f : 8} is the same as the ratio 1 : 4^ 

8. What is the ratio of i to i ? of J to i? offto^F 
ofSJtoi? 

9. What is the ratio of 5 qts. to 3 pts. ? of 1 gaL to 3 
qts. 1 pt. ? 

10. Wnat is the ratio of 7 oz. to 3 oz. ? of 4 lbs. to 1 
lb. 6 oz. ? 

11. If the consequent is 4 and the ratio is 3^ what is the 
antecedent ? 

Analysis. — If the ratio is 8, or 1 : 3, then, as the antecedent 
is I as large as the consequent 8, the antecedent ^sought must 
be ^ as much as the given consequent, and ^ of 4 is 1 J, which 
is the antecedent required. 

12. If the consequent is 3 the ratio 9, what is the ante- 
cedent? 

13. If the antecedent is 5 and the ratio 3, what is the 
consequent? 

QuB^iONS. — ^What is the equation of payments? (292.) What is 
the term of credit ? (298.) What is the equated time ? (294.) What 
is an account? (296.) What is a balance ? (296.) Give the rule for 
finding the equated time, when the items have the same date. (297., a.) 
Give the rule, when the items have different dates. (298., a.) 
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LESSON n. 

PROPORTION* 

SI 7. Proportion is equality of ratios; thus, the 
ratio 9 : 3 is equal to the ratio 12:4; hence 9 : 3 and 12 : 4 
form a proportion ; thus, 9 : 3=12 : 4. 

3 1 8. A Proportion is usually expressed by four dots ; 
(thus, 3:7::6:14, to be read 3 is to 7 as G is to 14.) 

3 1 0. Every proportion consists of four terms ; the first 
and fourth are called the extremes, and the second and third 
are called the means. The first and third are called the 
antecedents^ the second and fourth are called the canse- 
guents. 

330. Pbinciples. — (a.) If the antecedents or conse- 
quents of a proportion, or both, are multiplied or divided 
by the same number, the proportion will still exist. 

Illustration. — Dividing the antecedents of the pro- 
portion 4 : 8 : : 10 : 20 by 2 we have 2 : 8; : 5 : 20. Dividing the 
consequents we have 4;4::10:10. Dividing both: we have 
^ : 4 : : 5 : 1 0. Multiplying the consequents we have 4 : 1 6 : : 1 
:40. Multiplying the antecedents we have 8:8:: 20:20. 
Multiplying both we have 8: 16:: 20:40. Each of these is 
a proportion, for the ratios of each are equal. 

(5.) In every proportion the product of the extremes is 
equal to the product of the m6ans. 

(c.) Either mean is equal to the product of the extremes 

m 

divided by the other mean. 

(rf.) Either extreme is equal to the product of the means 
divided by the other extreme. 

If 9 pounds of coffee cost $3.60, what will 11 lbs. cost ? 

*Non. —Simple proportion only will be treated in this irork. 
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MODrL OPERATION. 
BxImiM* IIbmi. MoaiL Extreme. 

9 Ibfl. : 11 lbs. ;: $3.60 : co3t=9 lbs. : 11 lbs. :: $3.60 : $4.40 

11 



f 



9)39.60 

$4.40, the required extreme. 

Analysis. — 1. It is evident that 9 lbs. bears the same ratio 
to 11 lbs. that the cost of 9 lbs. bears to the cost of 11 lbs. ; 
therefore, we have the proportion 9 lbs. : 11 lbs. :: $3.60 : cost 
of 11 lbs. 

2. Since m every proportion the product of the extremes is 
equal to the product of the means, the required extreme may 
be found by dividing the product of the means 11 and 3.60 by 
the*given extreme 9 (320., d.) which gives $4.40 for the required 
extreme. 

Therefore, if 9 lbs. of coffee cost $3.60, 11 lbs. will cost $4.40. 

Rule. — From the conditions of the question arrange the 
terms so that the ration will be eqtud; then (320., &., c, d) 
find ike required term. 

1. If 11 bushels of wheat cost $9, what will 17 bushels 
cost ? 

2. What will 7 gallons of molasses cost if 63 gallons cost 
$13.16? 

3. A fox is 35 rods before a greyhound, and while the 
fox is running 2 rods the greyhound runs 25 rods ; how 
far must the dog run before he can catch the fox ? 

LESSON in. 

Any example that can be solved by proportion may be 
easily solved by the following simple analysis. 
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If 90 cordd of wood cost $120, how much wiU 20 cords 
cost? 

MODEL OPEBAtlOKS. 

008t. 

1. $120X^=$4, cost 4 , 

2. $4X20=$80, Ans. W«» X^X20=$80, Ans. 

Analysis. — (a.) 30 cords of wood cost $120. 

1. One cord will cost ^jf as much as 80 cords, which is $4. 

2. 20 cords will cost 20 times as much 'as one cord, which is 
$80. 

Therefore, 20 cords of wood will cost $80, if 80 cords cost 
$120. 

(b.) Non.— When the pupQ ihoraaghly undentands the analysifl of this opera- 
tion (a.), the mora oontmoted Ibcm (6.) may be naed, the same aiudjsia bdng giTen 
aa bi^re. • 

EXAMPLES FOB PRACTICE. 

4. If 5 bushels of rye cost $4.50, how much will 85 bush- 
els cost ? 

5. If 5 yards of calico cost $8.50, how much will 50 
yards cost?' - 

6. If 7 pounds of coffee cost $2.80, what will 80 pounds 
cost? 

7. If 25 pounds of sugar cost $2.50, what will 86 pounds 
cost? 

8. If a pole 10 fl. 8 in. high cast a shadow 4 fl. 5 in. long, 
what is the length of the shadow cast at the same time by a 
steeple 138, feet high? 

9. If a pole 10 fit. 9 in. high cast a shadow 8 fl. 2 in. long, 
what is the height of a steeple whose shadow at the same 
time of day is 50 fl. 8 in. long? 

10. If 15 yards of calico cost $5, how many yards can 
be bought for $30 ? 
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11. If 25 yards of tape cost $5.25, how many yards can 
be bought for $25 ? 

12. If 7 barrels of flour will last a family 56 weeks, how 
many barrels will they require in 15 months ? 

LESSON IV. 

If 7^ pounds of rice cost $1.75, how many pounds can 
be bought for $112.70? 

MODEL. OPERATIONS. 

(a.) (6.) 

lbs. lbs. lbs. Ibe. lbs. 

1. 7i=^; $X4^=A 3 . 161 »- 

2 2 IJ^ .70. ?Jx4sXn«.TO=483,A«. 

q 161 

2. -^XMS.U0=4831bs.,Ans. 

Analysis. — (a.) $1.75 will purchase II lbs. 

1. One dollar will purchase ^^^J *s many pounds as $1.75, 
which is -—- lbs. 

•7 

2. $112.70 will purchase 112.70 times as many pounds as one 
dollar, which is 488 lbs. 

Therefore, 483 lbs. can be purchased for $112.70, if 7| lbs. 
cost $1.75. 

13. How many bushels of rye Can be bought for $78.90, 
if 12 bushels can be bought for $13.32? 

14. If 8 J bushels of wheat cost $4.50, what will be the 
cost of 15^ bushels at the same rate? * 

15. If f of a barrel of cider cost $4.78, how much will 
^ of a barrel cost ? 

16. A grocer sells tea by Troy weight; he receives $50 
for a box ; what should he have receivedi? 



^ 
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17. A grocer sells sugar, giving only 14 oz. for a pound ; 
lie received $50 for a barrel ; how much does he cheat his 
customers? 

18. John bought a knife for 25 cts. and James, bought 
one for 35 cts. ; John valued his at 48 cts. ; what value 
should James place upon his? 

19. If 6 men can do a piece of w(xrk in 10 days, how 
long will it take 12 men to do it ? 

20. If it take 44 yards of oilcloth 1.25 yds. wide to cover 
a floor, how many yards will it take { of a yard wide ? 

LESSON V. 

If 20 men in 16^ days of 8 hours each, dig a ditch 88 
rods long, 8 feet deep, and 3 feet wide; how many men will 
be required to dig a ditch 360 rods long, 12 feet deep, and 
8 feet wide, in 18 days, by working 12 hours each day ? 

MODEL OPERATION.* 
mon* 

10 ^*^ 



2. 88X10X8=33X10X8 men. 



8 ' 1 

8. }l3XlOX»Xp=80men. 

11 

15 1 15 
4. 30X5=i?men, 



*Non.—W« am indebted (i> L. H. BMmt., PnC of Ibth. In flw Uiie.A4nlkM4 
aduml, <br nlnitU. imgrwHnin In tbe tiUawuig optntfm lad mi^^iIi. 



♦ 
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4 P 4 

' . 90 

6. -lx3W=5X90men. 

7. 5X90X12=5X90X12 men. 



8. 5X90X12X8=5X90X12X8 men. 



30 2 . 

9. 5x00XWX8Xj^=5x3OX2X8men. 



5 1 . 

10. 6x30X»X8X|g=2OOmen,AnB. 

DMII. 

10 3 20 

,80 V*5Jy»vlwlv>lw3WwWw»wlyl «00 



Analysis. — (a.) To dig a ditch in 16^ days according to the 
conditions of the question 20 men are required. 

1. One day will require ^ of 83 times as many men as 16^ 
days, which is 83x10 men. 

2. One hour will require 8 times as many men as ^ hours, 
which is 83X10X8 men. 

8. One rod long will require /^ as many men as 88 rods, 
which is 80 men. 

4. One foot deep will require i as many men as 8 feet, which 
is J^ men. 
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5. One foot wide will require \ as many men as 8 feet, which 
is I men. , 

6. 860 rods long will require 860 times as many men as one 
rod, which are 5X90 men. 

7. 12 feet deep will require 12 times as many men as one 
foot, which are 5x90x12 men. 

8. 8 feet wide require 8 times as many men as one foot, 
which are 5x90x12x8 men. 

9. 18 days will require ^^ as many men as one day, which is 
5x80x2x8 men. 

10. 12 hours will require -^ as many men as one hour, which 
is 200 men. 

Therefore, according to the conditions of the questions, 200 
men will he required. 



LESSON YI. 

21. A farmer bought 25} barrels of flour at $6^ a bar- 
rely and paid for it in sheep at $3 per head ; how many 
sheep did it take ? 

22. 4} barrels of sugar cost $112.75 ; how much will 
^ of a barrel cost ? 

23. If' 24 men in 16 days perform a certain piece of 
work, how many men will be necessary to itccomplish 3 
times as much work in } of a day? 

24. If it require 2 bushels of provender to feed 4 mules 
^ of a day, how many mules would it tiike to coqsume 144 
bushels in J of a day ? 

25. If 12 men, by working 6 hours a day, build 72 rods 
of fenee in 8 days, how many rods can 20 men build in 25 
days, by working 12 hours a day ? 
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26. 16 men can gather 44 acres of grain in 12 days bj 

m 

working 10 hours a day ; how many men will be required 
to gather 440 acres in 10 days, by working 16 hours a day? 

27. 12 men can cut 36 cords of wood in 8 days by work- 
ing 10 hours a day ; how many cords can 50 men cut in 26 
days by working 12 hours a day ? 

28. In a certain factory 9448 yards of clotiii were made 
by employing 120 hands 78 days, 10 hours a day; how 
much more could be made by employing 300 hands 4 times 
as many days for 10 hours 10 minutes each day ? 

29. I have a marble slab which is 25 feet long, 5 feet 
wide, and 3^ inches thick, and weighs 825 pounds ; what 
will be the weight of a slab whose length is 8 feet, width 3 
feet, and thickness 3^ feet? 

30. 8 men are paid $48 for 6 days' labor ; how many 
men may be employed 16 days for $96? 

LESSON vn. 

81. If 6 men can dig a ditch 80 feet long, 6 feet wide, 
and 4 feet deep, in 15 days, in what time can 18 men dig 
one 240 feet long, 8 feet wide, and 6 feet deep ? 

32. If 8 men pay $136.20 for 5 weeks' board, how much 
must 8 men pay for 3 J weeks' board ? 

33. The walls of a fortification are to be raised to the 
height of 27 feet; a squad of 12 men raised them 9 feet 
in 6 days : how many men must be employed to finish them 
in 4 days ? . 

34. 5 bushels of wheat are worth 12 bushels of rye ; 8 
bushels of rye are worth 20 bushels of oats ; and 9 bushels 
of oats are worth $4 : how many bushels of wheat will $50 
buy ? 

35. If 8 yds. of doth If yds. wide cost $50, what will 
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be the cost of 14f yds. of cloth of the same quality, 2| yds 
wide? 

36. I have a piece of coal which is 2 feet long, one foot 
wide, and 6 inches thick, and weighs 55 pounds ; what wil] 
be the weight of a block 110 feet long, 92 feet wide, and 
24 feet thick ? 

37 I have a stone 4 inches wide, 8 inches long, 3 inches 
thick, and weighing 2^ lbs. ; what will ^ the weight of a 
monument, of the same kind of stone, 30 feet long, 12 feet 
wide, and 12 feet thick? 

38. If $500 will gain $30.12 in 4 mo. 12 days, at 9 per 
cent, how much will $750 gain in 2 yrs. 9 mo. 8 da., at 6 
per cent. ? 

39. If a garrison of 900 men eat $4540 worth of bread 
in 6 months, when flour is worth $7.50 a barrel, how many 
dollars' worth of bread will 578 men eat in 5 mo. 12 da., 
when flour is worth $9 a barrel ? 

40. A squad of 24 men by working 8 hours a day, can, 
in 18 days, erect a wall 95 rods long, 12 feet thick, and 9 
feet high^ how many men working 12 hours a day for 24 
days will be required for erecting a wall 380 rods long, 9 
feet thick, and 6 feet high ? 

SECTION XIV. 
INVOLUTION AND EVOLUTION. 

LESSON I. 
INVOLUTION. 

39 1. InVOlUtiOIl is the method of finding any 
power. 

.333* A PoWOr is a quantity produced by taking a 
given number a certain number of times as a factor. The 
&ctor thus taken is called the root of the power. 
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S9S. The Exponent or Index of the power i» the 
number denoting the power, and is indicated by a small figur^ 
placed at the right of the root, thus, 9^ indicates the third 
power of 9 or 9X^X9; (f)* indicates the fourth power 
off. 

ILLUSTRATIONS. 

The first power of &ve =5^=5.^ 
" second "^ '{ =z5x5=6^==-25. 

=5X5X5=53=125. 

=5X5X5X5=5*=625. 

=5X5X5X5X5=5«=3125. 
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f. 



29 



=fXj=(f)»=p=t: 

=|X|Xj=(J)»=p=/r. 

334. To find any required power of a number. 
What is the cube of 12 ? 



MODEL OPERATION. 

123=12X12X12,=1728, Ans. 

Analysis. — ^The cube of 12 equals 12 taken as a factor three 
times, which equals 1728. 



1. What is the 3rd power of 5? 

2. What is the 4th power of 6 ? 
8. What is the Yth power of 2 ? 

4. What is the 8rd power of 7 ? 

5. What is the cube of 9 ? 



6. What is the cube of 8? 

7. What is the square of 11 ? 

8. What is the 4th power of 9? 

9. What is the 6th of }? 
10.* What is the 4th power of 3{? 



Questions. — ^What is per cent. ? (183.) How is per centage ex- 
pressed? (184.) What is an agent or factor? (188.) What is Qom- 
mission? (189.) What is brokerage? (190.) What is a corpora- 

* Non.— ReduM the mixed nnmben to improper ftaotioBt. 
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tion? (193.) What k a charter? (192.) What is a firm? (191.) 

What is capital? (194.) What is a share? (196.) ' What is usually 

the yalue of a share? What are stockholders? (196.) When. is 

stock said to be at par ? (197.) When is stock said to be above par? 

(198.) 

LESSON n. 

EVOLUTION. 

S9«K. Evolution is the method of finding the root 
of a given power or number and is the reverse of involu- 
tion. 

396. A Root of anj; number is one of a number of 
equal factors which multiplied together produces the given 
number; thus 2 is the cube root of 8 because 2X2X2=8, 

337. The Radical Sign is a character ( V)y which 
is placed before numbers to denote that the root is. to be 
extracted; thus, V81. indicates that the square root of 81 
is to be extracted. When other roots than the square are 
required, a small figure or index denoting that root is placed 

8 

over the radical sign ; thus, V2I == the cube root of ^ 27 ; 
V8l26=the fifth root of 3125 

(a.) Notes. — ^1. The root and corresponding power take the same indices or ex- 
ponents ; thus, the cube or 8rd power corresponds to the cube or third root ; the 
4th power to the 4th root. 

2. The square root of any number is one of two equal iketors whose product 
equals the number. The cube root of any number is one of three equal ftctors } 
the fourth root is one of four equal Ihctors, &c. 

8. Exact roots are called rational quantities^ and approximate roots are called 
twtis. 

4. Numbers that haTe exact roots are called perfect powers, and numbers that 
have no exact roots are called imperfect powers. 

SQUARE ROOT. 

3S8. The Square Root is the root of the second 
power ; and to extract the square root of any number is to 
find a number which being raised to the^ second power will 
produce the number. 
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(a ) Nor.— The square of the greatest digit can not occupy more than two 
places, hence eyeiy two places in the power will give one place in thie root. 

Il.LU8TBATIOK8.-f "*'• '' '' «' *' '' "' '' «' '' '*>• 

Squares, 1, 4, 9, 16, 25, 86, 49, 64, 81, 100. 

What is the square root of 39B9 ? J 
Illustration.* — ^I have a square board containing 3969 
square inches ; what are its dimensfons ? * 



Tig. 1. 

60 in. wide. 



Kg. 2. 



Fig. 8. 
68 in. wide. 
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Proov. 



hi. 




sq. in 
=8600 
3= 180 
3= 180 
8= 9 



MODEL OPERATION. 

3969(60+3=63 
60X60=3600 



60X2=120)369 
120X3=360 



3X3= 9 



Analysis. — 1. Since the length of the board is equal to the 
breadth, and the product of the length by the breadth gives 
the area, hence the square root of 8969 sq. in., area^ wiU give the 
length of each side of the board. 

2. Separate the number into periods of two figures counting 
from the right (228., a.) thus, 39,69, which shows that the root 
will contain two places. 

8. By trial the length of the largest square is 60 in., and the 



* Note.— The extraction of the square root of an abstract number may be illus- 
tzated b^ the following example. 
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product of the length by the breadth is 3600 sq. in., (Fig. 1.) 
which subtracted from 39,69 sq. in. leaves a remainder of 369 
sq. in. 

4. In order to preserve the form of a square, the remainder 
must be added to two of the sides. (Fig. 2.) 

5. Smce the length of one of the sides is 60 in., and the 
length of the other side is 60 in., the entire length must be ^ 
times 60 in., which is 120 inches. 

6. Since there are 120 sq. in. in one row of the entire addi- 
tion, the addition will be as many rows wide as 120 sq. in. is 
contained times in 369 sq. in., which is 3 ; and if the length of 
the entire addition is 120 sq. in., and the width is 3 in., the 
product will be 3 times 120 sq. in., which is 360 sq. in., (Fig. 
2.) ; 360 sq. in. subtracted from 369 sq. in. leaves 9 sq. in. 

7* To complete the square (Fig. 2.), it will be necessary to 
add a small square 3 in. long and 3 in. wide, (Fig. 3.) contain- 
ing 9 sq. in., which subtracted from 9 sq. in. leaves no remain- 
der. 

Therefore, the board is 63 in. long and 63 in. wide. 

What is the square root of 391 ? 

MODEL OPEBATION. 

3,91(19.77+root. 
1 



Trial divisor, 1X20=20. 
Complete divisor, 20+ 9=29._ 

Trial divisor, 19X20=380. 
Complete divisor, 380+ 7=387. 

Trial divisor, 197X20=3940. 
Complete divisor, 3940+ 7=3947. 



291, dividend. 
261 



30.00, dividend. 
27.09 



2.9100, dividend. 
2.7629 



1471, remainder. 



For convenience, the following rule is adapted to the 
above oontracted operation. 
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BuLE.-*-!. SeparcUe the number into periods of two places 
each counting toward the left from units* place, 

n.. Find the root of the left hand period; subtract its 
square from the period ; and to the remainder annex the next 
period for a dividend, 

ni. Multiply the root founds by 20, for a tried divisor^ 
and write the quotient by the divisor as the neoct figure in the 
root ; also add it to the trial divisor for a complete divisor. 

lY. Multiply and subtract as in simple division^ and to 
the remainder annex the next period for a new dividend, 

y. Proceed in the same manner as before, until aU the 
periods are brought dowru 

Notes.— 1. If the dlTidend does not oontrin tbe complete diTisor, plaee a e^bor 
in the root, and then annex the next period as a new diTidend. 

2. If ^the ^yen nnmher contahis a dedmal not having an even nnmber of deei- 
mal places, make them eyen hy annexing ciphers before separating into periods: 
thns, 341.672=341.67,20. . * , 

8. When the exact root of the tenns of a common fraction can not be ftvnd, 
change it to a dedmal, and then exteact the root of the decimal. 

Questions. — ^When are stocks below par? (199.) What is the 
market value of stocks? (200.) What is a dividend? (201.) What 
are profit and loss? (206.) What is insurance? (211.) Who is the 
insurer? (212.) Who are the insured? (218.) What is a policy? 
(214.) What is the premium? (215.) . 

LESSON m. 

EXAMPLES FOB PRACTICE. 

Find the square root of each of the following numbers: — 

11. V516961=what? 16. ^42025= what? 

12. Vl82329=what? 
18. ^23804641= what? 



14. V^10673289=:what?. 

15. ^^20894041= what? 



17. Vi014049«=what? 

18. V^538=what? 

19. V7T=what? 

20. V24=what? 



21. vj024=wliat? 



22. V.3364=what? 

23. V;893=what? 

24. Vai=what? 

25. V'2;i6=what.^ 
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26. V^=wliat? 

27. V^=what? 
^8. V^HH=what? 
29*V60^=what? 
30. VlUf=^hat? 



Questions. — ^What is a tax ? (217.) How is a tax assessed ? (218.) 
What is a poll tax? (219.) What is real estate? (220.) What is 
personal property? (221.) What is an inventory? (222.) What is 
the method of assessing taxes? (22S.) What are duties? (224.) 
What is a custom house? What is a port of entry? (226.) What 
istoniiage? (227.) 

LESSON IV. 

Cube root. 

339. The Cube Root of any number is the root of 
any third power or one of three equal factors whose pro- 
duct equals that number ; and to extract the cube root of 
any number is to find that factor, or, in other words, a num- 
ber which being raised to the third power will produce the 
given number. 

(a. ) NoTK. — ^The cube of the greatest digit can not ooen^ more than three plaoeB, 
hence every three places in the poirar will give one in ttie root. 

Illustration -^^*'^ 2 3 4 6 6 7 8 9 10. 
• Cube,l 8 27 64,1^6 216 843 612 729 1000. 

What is the cube root of 74088 ? 

iLLUSTRATiON.f — ^I havc a cubical block containing 

74088 cu. in. ; what are its dimensions ? 

* » 

*NoTX. — Bednce the miied nnmben to hnproper fraottonB. 

t NoTK. — ^The extraction of the cube root of an abstract number may be illustra- 
ted by the following example. I 
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("■ wore (o)40x*)X«='5oo?" 

I* 10088 WX»X3=4800)10l>fl8 

'li saw {ti.)tmx^^ sma 

«1 (c.)40X!>CiX3 = 



Analysis. — 1. Since the product of the length, breadth, and 
thickness gives the solid coDtents of a cube, therefore the cube 
root of 7408S cu. in. will give the length of each side of the 
cubical block. 

5. Separate the number into periods of three places, each 
counting from the right (329., a.) ; t?us, 74'088, which shows 
that the root will contam two ptacea. 

8. By trial the length of the side of the lai^est cube is 40 
inches, and the soUd coQtente of this cube are 64000 cu. in., 
(40X40X40=64000; Fig. 1. a.) which Enbtracted from 74088 
cu. in. leaves a remainder of 10088 cu. in. (Fig. 7. a.) 

In order to preserve tbe form of a cube, the remainder must 
be added to three of the sides of the cube. (Fig. 8.) 

4. Since (ho addition to each side of the cube must be 40 in. 
long and 40 in. wide, the addition to each side at 1 in. thick 
will contain 40 times 40 cu. in., which are 1600 cu. in., and the 
8 sides will contam 3 times 1600 cu. in., which are 480O cu. in. 
(Fig. 2., 6.) 

6, If it require 4800 cu. in. to make an addition 1 in. thick 
to the three sides of the cube, 1006 cu. in. will make the addi- 
tion as many inches thick as 4800 cu. in. are contained times 
in 1008 cu. in., which are 2. If the addition at 1 in. thick 
contain 4800 cu. in,, at 2 in. thick it will contain 2 times 4800 
cu. in., which are 9fi00 cu. in. (Fig. 2., 6.) 

8. To farther complete the cube 3 blocks are required, each 
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40 in. long,. 2 in. wide, and 2 iu. thick, (Fig, 4.) which contain 
480 cu. in. (40x2x2x3=480) (Fig. 4., c.) which subtracted 
from 488 cu. in. leave 8 cu. in. 

7. To complete the cube is required a block (Fig. 6.) 2 in. 
long, 2 in. wide, and 2 in. thick, which contains 8 cu. in. (2x2 
X2=8) (Fig. 6., d,) wjiich subtracted from 8 cu. in. leaves no 
remainder. (Fig. 7., a.) 

Therefore, the block is 42 in. long, 42 in. wide, and 42 in. 
thick. • 

Questions. — ^What is revenue ? (228.) When are duties said to 
be ad valorem? (229.) When are duties said to be specific? (230.) 
What is aH invoice ? (231.) What is tare ? (232.) What is leakage ?. 
(233.) What is breakage? (234.) What is gross weight? (235.) 
What IS net weight? (236.) What is interest? (238.) What is the 
principal? (239.) What is rate per cent. ? (240.) 

LESSON V. 
What is the cube root of 3874.23 ? 

MODEL OPERATION. 

3,874.230(15.706-hroot. 
18=1. 



12X300=300. 

1X5X30=J60. 

6X5= 25. 



Complete divisor^ 4*76 



2874, dividend. 



2375, product of the complete div., by 6. 



Trial divisor, (1 5)2 X 300=67500. 499.280, new dividend. 
15X7X30= 8150. 
7X7= 49. 



Complete divisor, 70699 



[divisor by 7. 
494.893, product of ■ the complete 



Trial divisor, (157)^x300=7394700. 

Trial div. (1670)2x300=789470000. 

1570X5X30=235500. 

5X5= 26. 



Complete divisor, 789705525 



4.837000000, new dividend. 



[plete div. by 6. 
8.698627626, prod't of the com- 



.688472876, remainder. 
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For oonyenienee in practice, the following rule is adapted 
to the above contracted operation : 

Rule. — ^I. Separate the numbers into periods of three 
places eacKf c(mnting toward the left from units* place. 

n. Mnd the root of the left hand period, sidiract its cube 
from the period, and to the remainder annex the next period 
for a dividend. 

TTT- MuUiphf the square of the root found hy 300 for a 
trial divisor, and write the quotient hy the divisor cu the seC' 
ondjiffure in the root* 

IV. Multiply the product of the root found, and the last 
figure hy 30, and the result, plus the square of the last figure, 
added to the trial divisor, will form the complete divisor. 

y. Multiply and subtract, as in simple division, and, to 
the remainder, annex the next- period for a new dividend. 

YI. Proceed in the sanie manner as hefore, until all the 
periods are brought down. ^ 

NoTXS. — ^1. If the diyidend does not contain the complete divtecxr, write a cipher 
in the root, and annex the next period for a new diridend, with which proceed as 
hefiffe. 

2. If the given nnmher contains a decimal whose number of decimal places is 
not diyisible by three^ make it diTisible by annexing ciphers, beihre separating into 
periods ; thus, 4,478.2218 =4,478.221,800. 

Questions. — What is the amount? (241.) What is simple inter- 
est? (242.) What is' compound interest? (243.) What is legal in- 
terest? (244.) What are partial payments? (248.) What is an 
indorsement? (249.) Whaf is the rule of the Supreme Court of the 
United States? (260.) 

LESSON VI. 

EXAMPLES FOR PRACTICE. 

Find the cube root of each of the following numbers ; 



81. 185193. 
32. 80621568. 



38. 17655848. 
84. 257259456. 
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35. 1860867. 

36. 1879080904. 



37. 41673648.56a, 

38. 75686967. 



Questions. — Write a rule for problem first in interest. (262.) For 
problems second, third, fourth, and fifth. (268.) (264.) (266.) (266.) 
What is discount ? (269.) What is present worth ? (260.) What is 
a bank? (^61.) What is bank discount? (262.) 



LEsboN vn. 



39. ^8.14^865728= what? 

40. 1/4176.3841= what? 
41., 1/46= what? 

42. v9=what? 



48. \/81A=what? 

44. l/^yyV=what? 

45.' 1/1661= what? 

46. i/f=what? 



SECTION XT. 
MENSURATION.. 

LESSON I. 
DEFINITIONS. 
330, A Point is position without magnitude. 
33 1 • A Lino has but one dimen- Yig. 1. 
sion, length ; as, A B. | ' A* 



3Sa. Parallol Linos are ^ig. 2. 

such as are everywhere equally 

distant ;, as, A B and C D. ^ 



333. An Anglo is the difference of directipn between 
two lines which meet ; as, A B C. ' The Yig. 3. A ' 
point of meeting is called the vertex of the ^y^ 

angle ; and when the angle is named the let- B'^ o 

ter at the vertex is placed second ; as,- A B C. 



MEKSUBATrOTf. 



351 



Fig. 5. 




334. A Right Angle is one fonned by a straight 
line meeting another perpendicular- c e 
ly, and the two angles thus formed I / v^* * a 
are therefore equal ; as, A D C and I / 
C D B. ^ — I » 

33«S« An Acute Angle is one less than a right 
angle; as, E D B, Fig. 4 

336. An Obtuse An gle* is one greater than a 
right angle ; as, A D £, Fig. 4. 

337. A Surface has two 

dimensions, length and breadth; 
as, A B C D. 

338. A Triangle is a figure d o 
having three sides (and three angles) ; as, A B C, Fig. 5. 

339. The Altitude of a triangle is the distance of 
the vertex from the base or from the base produced ; as, 
B C is the altitude of the triangle ABC, Fig. 6. 

340. A Bight Angled Triangle is a triangle 

having one right angle ; as, A C B, Fig. 6. Fig. 6. b 
The Hne opposite the right angle is called 
the hypothenuse ; as, A B. 

341. A Parallelo- 
gram is a fournsided fig- 
ure, whose opposite sides 

are parallel ; as, A B C D, 
Fig. 7. ^ 

343. A Bectangle is a parallelo- 
gram all of whose angles are right an- 
gles; as, AB CD, Fig. 8. 

•As the right angle contains 90o it follows that the acute angle coatahis less and 
the ohtiue*angle mpie than 90o. 

16 





Fig. 7. 




Fig. 8. 
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84S A Square is a rectangle whose Fig. 9. ^ 
sides are equal ; as, A B C D, Fig. 9. 




3^^* A Trapezoid is a four-sided fig- 
ure having but two of its sides parallel ; as, 
A B C D, Fig. 10. A P Fig. 10. 

849. The Altitude of a Paral- r J^ 

lelogram, a Bectangle, a Square, or a A / 

Trapezoid, is the distance between the ® ^ 

base and the parcel side opposite the base, or that side 
produced ; as, £ F, Fig. 10. 

340. A Circle is a plane suiface bounded by a 
curved Kne, every point of which is equally distant from a 
point within called the centre ; as, A B C D. 

84T. The Oircumference of a 

circle is the curved line by which it is 
bounded; a^, A B C~D. 

348. The Diameter of a cirde is 
a stral^t line passing through the centre 
and terminating in the drcumference ; as, 
DEB. 

340. The Radius of a circle is the distance from the 
centre to any point in the circumference ; as, E F. 

3tSO« An ESUipse is a plane curve such that the sums 
of the distances of any points in the bound- 
ing line from two points within called the _»* _ * 

foci are always equal. 

The line A B passing through the foci is 
called the major diameter ; and the diame- 
ter perpendicular to A B at its centre is called the minor 
diameter. * 





MEKSURATIOK. 



353 



9St. A 



has three dimensicmSy Fig. 13. 




Fig. 14. 




Fig. 15. 




Fig. 16. 




— length, breadth, and thickness; as, A 
B C, Fig. 13. 

3tS9. A Prism is a solid whose sides 
are parallelograms, and whose ends are 
equal and similar. 

(a.) When the ends of a prism are 
triangular, it is called a triangular prion ; 
as. Fig. 14. 

(ft.) When the ends of a prism are 
square, it is called a square prism; as, 
Fig. 15. 

(c.) When the ends of a prism are 
hex^onal, it is called an hexagonal prism ; 
as, Fig. 16. 

(<f.) When the ends of a prism are 
circular, it is called a cylinder; as, Fig. 17. 

(e.) When all the sides of a re.ctangular 
prism are square it is called a cuhe; as, 



Fig. 18. 

3tS3. A Fsrraniid is a solid the base of p. ^g^ 
which is a plain rectilinear figure, and having 
sides which are triangles whose vertices meet at 
a point at the top called the vertex of the pyra- 
mid. Fig. 19. 

(a.) The AltitlldO of a pyramid or a cone 

*▲ cylinder is a xegolar ptdygon or prism with «n infinite nnmber of sides^ 



Fig. 17. 




Fig. 18. 
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is measured hj a straight line let fall from the Fig. 20. 
vertex perpendicular to the base ; as, Fig. 20. 



. 3tS4r* A ConO is a solid, the base of which 
is a circle, and which tapers uniformly to a point 
at the top called the vertex of the cone.. Fig. 
20 

35tS. A Frustum of a^pyramid or a cone 
is the part that remains after cutting off the top 
by a plane parallel to the base. 

Fig. 21 represents the frustum of a pyramid. 
Fig. 22 represents the frustum of a cone. 



Fig. 21. 




Fig. 22, 



3tS0. A SpllOrO is a solid, bounded by 
a convex surface, every point of which is 
equally distant from a point within called the 
centre; as, Fig. 23. 

3tS7. A Spheroid is a solid, generated 
by the revolution of an ellipse about one of 
its diameters. If the ellipse revolves about 
its major diameter the spheroid is called pro- 
late. If about its minor diameter the spheroid 
is called oblate. 

Fig. 24 represents a prolate spheroid. 
Fig. 25 represents an oblate spheroid* 




Fig. 23. 




Fi^, 24. 
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LESSON ii; 

PROBLEMS IN MENSURATION. 

3«S8« The AtBSL of a plain figure, or of the si^rface 
of a solid, is the superficial contents in square measure. 

3«S0. The Solidity of a bodj is its contents in cubic 
measure. 

Problem I. — ^The base and altitude of a triangle being 
given, to find its area. 

Rule. — Multiply the hose by half the altitude. 

Illustration. — ^The base of a triangle is 8 ft., and the 
altitude is 4 feet ; what is the area ? 

MODEL OPERATION, 
base. half alt. area. 

8 ft. X 2 = 16 8q.ft. 

Prob. n. — ^The sides of a triangle being given to find 
the area. » *. . 

Rule. — From half trie sum of the three sides subtract 
each side separately , then multiply the continued product of 
these remainders by half the sum of the sides, and eoctract the 
square root of the product, and the result will be the area. 

Illustration. — ^The sides of a triangle are respectively, 
12, 18. and 24 feet; what is the area? 

MODEL OPERATION. 

12-4-18+24=54, sum of the sides. 
54-^ 2=27 half, sum of the sides. 
27 — 1 2=15, 1 St remainder. 
27 — 18= 9, 2nd remainder. 
27—24= 8, 3rd remainder. 
15X9X3X27=10935. 
^10935 = 104.57, sq. ft. area. 
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Pbqb. HL — ^The sides of a rectangle or square being 
given, to find the area. 

BuLE.-^JI/u&ijp/y ihe length hy the hrecuUh. 

Illustration. — The length of a rectangular figure is 
12 & and the width is 9 feet; what is the area? 

MODEL OPERATION. 

12X9=108, area. 

Prob. lYd — ^The base and altitude of a parallelc^ram 
being given, to find the area. 

Rule. — Multiple/ the hctse hy the altitude. 

Illustration.— There is a parallelogram whose length 
is 12 feet, and altitude. 8 feet; what is the area? 

MODEL operation. 

12X8=96, area. 

Qvx8TioV8.-^Whfit is iDvokitioa ? (821.) What is a power f (B22.) 
What is an exponent? (823.) What is evoIuti<«? (325.) What is 
the root of a number ? (326.) What is a radical sign ? (327. ) What 
is the square root? (828.) What is the cube root? (329.) 

LESSON in. 

Prob. y^f<^Tb6 altitude and the paraDel bases of a 
trapezoid being given, to find the area. 

Rule. — Multiply the altitude by half the sum oj the par- 
attel sides. 

Illustration^ — ^What is the area of a trapezoid the 
parallel side£» of which are. 12 p^d 18 feet reapectiyelj, and 
the altitude 8 feet? 

MODEL OPERATION. 

12+18=80; 80^2=15; 16X8=120, area. 
Prob. YI. — ^The diameter of a circle being given, to 
find the drcumferooo^* 
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HuLE.'r^MuUtpfy the diameter by 3.1416. 

Illustration. — ^The diameter of ^a circle is ft feet; 
what is the circumference ? 

MODEL OPERATION. 

3.1416X8=25.1328 ft., circumference. 

Prob. VII. — ^The circumference of a drde being ^ven, 
to find its diameter. Fig. 11. 

Rule. — Divide tlie circumference hy 8.1416. 

Illustration. — The circumference of a circle is 25.1328 
feet ; what is the diameter ? 

MODEJ. operation. 

25.1328-5-3.1416=8 ft, diameter. 

Prob. YIU. — The diameter of a circle being g^ven, to 
find the area. Fig. 11. 

Rule. — MuMply the squccre of the diameter hy .7854. 

Illustration. — ^The diameter of a circle is 9 inches ; 
what is the area ? 

MODEL OPERATION. 

9^=81; 8lX.7854=63.6174,area. 

Questions.— What is a point? (880.) What is a line? (881.) 
What are parallel lines? (832.) What is a right angle? (884.) 
What is an acute angle ? (835.) What is an obtus<^ angle ? (836.) 
What dimenfflons has a surface ? (837.) What dimensions has a solid ? 
(851 .) What is a triangle ? (888.) What is the altitude of a triangle? 
(889.) 

LESSON IV. 

Prob. IX. — The diameter of a circle being given, to 
find the side of the square having an equal area. p. no 

Rule. — Multiply the diameter by .8862. 

Illustration. — ^The diameter of a circle 
is 9 inches; what is the side of the square 
having an equal area? Fig. 26. 
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MODEL OPERATION. 

.8862X9=7.9758, side of square. 

Prob. X. — The circiimference of a circle being given, 
to find the side of a square having an equal area. Fig. 26. 

Rule. — Multiply the circumference hy .28209. 

Illustration. — The circumference of a circle is 12 
inches ; what is the side of a square having an equal area ? 

MODEL OPERATION. 

.28209 X 1 2 = 3.38508, side of square. 

Prob. XI. — ^The diameter of a circle being given, to 
find the side of the inscribed square. Fig. 27. 

Rule.?— JUfM&ipZy the diameter hy .7071. 

Ilj-ustration. — What is the thickness of 3^ ' 
a square stick of timber that can be sawed 
from a log 20 inches in diameter? 

MODEL OPERATION. 

.7071X20=14.1420, the thickness in inches. 

Prob. XII. — ^The circumference being given, to find 
the side of the inscribed square. 

Rule. — Multiply the circumference hy .22508. 

Illustration. — What is the thickness of the square stick 
of timber that can be hewn from a log 100 inches in cir- 
cumference ? 

MODEL OPERATION. 

.22508X100=22.50800, the thickness in inches. 

Prob. Xm.— The diameters of an ellipse being given, 
to find the area. Fig. 13. 

Rule. — MuUiply the product of the two diameters hy 
.7854. 
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f Illustbation. — ^What is the area of an ellipse whose 
major diameter is 12 inches, and whose minor diameter is 
10 inches ? 

MODEL OPERATION. 

12X10=120; 120X.7854=94.248 inches, the areaof the 
ellipse. 

LESSON V. 

vPbob. XIV. — ^The base and perpen-, 
dicular of a right-angled triangle being 
given, to find the hypothenuse. Fig. 28. 

Rule. — Add the squares of the base 
and perpendicular, and extract the ^^^ 

square root of their sums, 

(a.) To find the perpendicular, when the hTpothenuse 
and base are given. 

Rule. — From the square of the hypothenuse, subtract the 
square of the base, and extract the square root of the remain^ 
der. 

(5.) To find the base, when the hypothenuse and per- 
pendicular are given. 

Rule. — From the square of the hypothenuse, subtract the 
square of the perpendicular, and extract the square root of 
the remainder. 

Illustration. — ^The base of a right-angled triangle is 
12 inches, and the perpendicular is 9 inches ; what is the 
hypothenuse ? 

MODEL OPERATION. 

(12)^= 144 
9» = 81 



1/225=15 in., Ans. 
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Pbob, XV.— The three sides Fig, 29. 

o£^a rightrapgled tri(U}gle| and one 
side of a similar triangle being 
given, to find the other sides. 

B.vus^'^Otnutruot two tindlar 
right-angled triangles; as, A 3 
C; A D E; then A B:A D::B C:D E and A B>A 
D::AC:AE. 

- Illustration.^— The base of a right-angled triangle is 
9 feet, the perpendicular k 9 feet, and .the base ctf ft similar 
triangle is 100 feet ; what is the perpendicular ? 

aiODE^ OPERATION. 

AB:AD::BG:DE;a8,AB=9ft.,ADs:l^li,aBdBCs=ia. 
Therefore 9 : 100 :: 12 : PE 
12 

9)1200 

ia8j^=D E, Ans. 

Frob. XYI. — The length, and the perimeter of the end 
i>f a prism beiqg ^vep, to %d the surfaoe* Fig* 15. 

Rule. — MuJUiply the length by the perimeter, jomd to the 
product add the areas of t?ui ends. 

Illustration. — ^The length of a triangular prism is 9 
feet ; and the sides are respectively 2, 3^^ and 4 feet wide ; 
what is the surface ? 

MODEL OPERATION. 

9X9=81. area of sides. 
5*808 area offends.* 



86.808 sq. ft, Ans. 

*Noxi^--To flad Um azvfb of tlM ^riangkip flmniog th« en^ 



Pkob. XVIl. — ^The length and perimeter of a prism 
being given, to find its solidity. Fig. 17. 

BuLE. — MuUiply the area of one end iy the length* 

Illustbation. — ^What is the solidity of a cylindrical 
prism, the length being 12 feet, and the diameter 3 feet? 

MODEL OPERATION. 

3'X.7854=7.0686, area of the end. 
7.0686X12=84.8232 cu. ft., Ans. 

Fbob. XVllL — ^The side of a cube being given, to find 
the area of its surfifce. Fig. ^8. 

Rule. — Mubiply the carta of one of tte fides hy 6. 

Illustration. — ^I wish to make a cubical box the length 
oi whose side is 9 feet ; how many square feet of boards 
dp I require, taikisg no account of their thickness? 

MODEL OPERATION. 

9X9=81 

81 X 6=486 sq. ft, Ans. 

Questions.— What is a square ? (843.) What is n rectangle t (842.) 
What is a parallelogram ? (341 .) What is a trapezoid ? (344.) What 
is a circle? (346.) What is a circumference? (847.) What is a 
diameter? (848.). What is a radius? (349.) What is an eUipse? 
(850.) 

LESSON VI. ' 

Prqb. XIX.— The side pf a cube bemg given, to find 
its solidity. Fig. 18. 

RcLE.----il(ruZirt/% the product of the length and Ireadih 
bg*the thickness. 

Illustration.— What are the solid contents of a cubical 
block of marble the side of which is 9 feet? 
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MODEL OPERATION. 

9X9X9=729 cu. ft., Ans. 

Fbob. XX. — ^The slant height and the side of the base 
of a pjramid being given^ to find its ^rea. Fig. 19. 

Rule. — To the areas of the triangles which form its sides^ 
add the area of its base. 

Illustration. — What is the area of a square pyramid, 

the slant height being 15 feet, and the side of the base 3 

feet? 

model operation. 

22.6X4=90.4, area of sides.* 

8X3=9, area of base. 

90.4+9 =99.4 sq. ft.,- Ans. 

Fbob. XXI. — ^The altitude and base of a pyramid being 
given, to find its solidity. Fig. 19. 

Rule. — Midtiply the area of its hose by one-third of its 
altitude. 

Illustration. — Ho^ many cubic feet in a triangular 
pyramid, the altitude of which is 12 feet, and the length of 
each side of whose base is 4 feet ? 

MODEL operation. 
area of base. 

6.92 Xi of 12=27.68 cu. ft., Ans. 

\Prob. XXII. — ^The slant height una diameter of the 
base of a cone being given, to find its surface. Fig. 20. 

Rule. — Multiply the circumference of the base by half the 
sum oj the slant height and the radius of the baie. ^ 

Illustration. — What is the surface of a cone whose 
slant height is 20 inches, and whose diameter is 8 inches ? 

-* Note.— To find the area of the triangles which foim its sides, see Prob. II- 
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MODEL OPERATION. 

204"^^=^^ sui^ of slant height and radius. 
8X3.1416=25.1328, circumference. 
25.1328Xi of 24=301.5936 sq. ft., Ans. 

Questions. — ^What is a prism ? (862.) What is a circle ? (346., d) 
What is a pyramid? (853.) What is a cone? (854.) What is the 
frustum of a coue or pyramid? (356.) What is a sphere? (356.) 
What is a spheroid? (357.) What is an area? (358.) What is^the 
soUdity of a body ? (869.) 

LESSON* vn. 

Prob. XXTtL — ^The altitude and the diameter of the 
base of a cone bein^ given, to find its soliditj. Fig. 20. 

Rule. — Multiply the area of the base hy one-third of the 
altitude. 

Illustration. — ^What is the solidity of a cone whose 
altitude is 12 inches, and whose diameter is 3 inches ? 

MODEL OPERATION. 

3'X. 7854=7.0686, area of base. 
7.b686Xi of 12=28.2744 cu. in., Ans. 

Prob. XXIV. — ^The perimeter of the ends and the slant 
height of a frustum of a cone being given, to find the area. 
Fig. 22. 

Rule. — Multiply the sum of the perimeter of the two ends 
hy one-hcdf the slant height^ and to the product add the areas 
of the ends. 

Illustration. — ^What is the surface of the frustum of 
a cone, the slant height being 30 inches, the diameter of one 
end 12 inches, and that of the other 4 inches ? 
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VODEL OPBBATION. 

12X8.1416= 8'7.6992 ) ^^^^^^^ 
4X3.1416= 12.5664 [ P«""«^^^ 

50.2656 X i of 80 =768^961:, convex snr&oe. 

4« X.'7854= 12.6664 ) .^^ ^- ^„ ,„ _,,k -ft. 
(12)»X.7854=118.09'r6 } "«* ^^ ^''^ =126^ 

879.648 aq. in., Ana. 

Prob. XXV.— The perimeter rf the ends and the alti- 
tude of a frustum of a p3rramid or (qone heiog giyen, to find 
the solidity. Figs. 22, 23. 

Rule. — To the sqtiare root of the product of the areas of 
the j^ndsy add the areas of the ends, and rnidtipfy the sum hy 
oue^ird th$ abittide. . 

Application. — How many cubic inches in a circular 
block of marble 20 inches long, 4 inches in diameter at one 
end, and 8 inches at the other? 

MODEL OPERATION. . 

4ax.m4 = 16X.'7864 ) - ^ 

8gX.7854 = 64X.7864 f "®*® ®^ ^^^ 

V48X8«X.78542= 82 X. 7854 sq. root of prod, of areas. 

112X.7854Xi of 20=586.482 cu. in., Ai)0. 

Peob. XXVI.— The diameter of a sphere being giv^, 
to find its area. Fig. 24. • 

Rule. — Multiply the circumference hy its diameter. 

Illustration.— -How much leather will it take to coyer 
a ball 5 inches in diameter ? ^ 

model operation. 

5X3.1416=:15.708, circumference. 
15.708X5=:78.54 sq. in., Ans. 



mSMSVBATlOIX. 86$ 

LESSON Tm. 

Fbob. XXVllw*— The diameter of ft sphere being gjlv^ 
to find the solidity. Fig. 23. 

Bulb. — MuUipfy the cube of As HameUt fy .5236. 

' Illustration. — How manj cable inches in a cannon 
bell 6 inches in diameter? 

MODEL OPERATION. 

6'X-5236=113.0976 cu. in., Ans. 

Pbob. XXyni. — ^The major and the minor diameter 
of a prolate spheroid being given, to find its soliditj. 
Fig. 24. 

Rule. — MvUiply the product of the square oj the minor 
into the major diametery by .5236. 

Illustration. — What is the solidity of a prolate sphe- 
roid whose major diameter is 30 inches and whose minor 
diameter is 20 inches ? « 

modbl operation. 

(20)«X30= 12000, product 

1 2000 X -5236= 6283.2 cu. in., Ans. 

Frob. XXIX. — ^The msjor and minor diameters of an 
oblate spheroid being given, to find its solidity. Fig. 25. 

BuLE. — Mvkiply the product of the square of lie major 
into the minor diameter ^ by .5236. 

Illustration. — ^What is the 'solidity of an oblate sphe- 
roid whose diameters are respecjdvely 30 and 10 inc^ies ? 

MODEL (DERATION. 

(30)«X 10=9000, prod. 
9000X.5236=47i2.4 cu. in., Ans. 
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Peob. XXX*— The length, the bung, and Fig. 30. 

the head diameters of a cask being given, 
to find the contents in gallons. Fig. 30. 

Rule. — ^L Add to the head diameter two- 
thirds* the difference between the head cmd bung diameters, 
<ind the result wiU be the mean diameter. 

n. Multiply the product of the square of the mean diame- 
ter into the length, by .0034. 

Illustbation. — How many gallons in a cask whose 
bung diameter is 18 inches, head diameter 1^ inches, and 
length 25 inches ? 

MODEL OPERATION. 

12 +f of 6=16, mean diameter. 
(16)»X25X.0034=21.76 gal., Ans 

LE9S0N IX. 

PRACTICAL iUXAMPLES IN MENSURATION. 

1. There is a triangular field, the length of one side of 
which is 13 ch. 25 L, and the distance between this side and 
the vertex of the opposite angle is 9 ch. 13 1. ; how many 
acres does the piece of land contain ? (See Prob. I.) 

2. There is a triangular piece of land; the length of each 
side is 14 ch. 29 1. ; how many acres does the piece contain ? 
(See Prob. n.) 

3. I bought a square piece of land 130 rds. long, and 80 
rds. wide; how much did it cost me, at $75. per acre? 
(See Prob. IH.) 

4. Of a diamond shaped piece of land ^30 rds. long, and 
20 rds. wide, I sold 2| acres ; how much remained ? (See 
Prob. IV.) 

5. I have a board 12 feet in length, 5 inches wide at one 

*Noii.— If the stayes ate not much curyed add dz-temths. 
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end, and 9 inches at the other ; how much is it worth at 3 
cts. per sq. ft. ? (See Prob. V.) 

6. What is the length of a piece of wagon tire that will 
just fit a wheel 2 ft. 6 in. in diameter? (See Prob. VI.) 

7. What is the diameter of a wheel that will revolve 236 

t 

times in going 198 rds. ? (See Prob. VII.) 

8. How many acres in a circular pond, the diameter of 
which is f of a mile ? (See Prob. VIIL) 

9. I have a circular band of iron, the inner circle of which 
is 15 inches jn diameter; what is the width of one side of 
a square stick of timber that the band will just fit ? (See 
Prob. IX.) 

10. A mechanic has a band of iron 27 inches long ; what 
must be the width of one side of a square stick of timber 
which the band will just compass ? (See Prob. X.) 

11. How large will be a square stick of timber that can 
be sawed from a log 27 inches in diameter? (See Prob. 
XI.) 

12. The circumference of a log is 5 feet 2 inches'; what is 
the thickness of the largest square stick of timber that can 
be hewn from it ? (See Prob. XH.") 

13. How many square feet in the ceiling of an 'elliptical 
room, the length of which is 13 feet, and the width 8 feet ? 
(See Prob. XIII.) 

Questions. — Give the rule for Prob. I. (359.) For Prob. IL For 
Prob. in. For Prob. IV. For Prob. V. For Prob. VL For Prob. 

vn. 

LESSON X. 

14. There is a wall 33 feet high.' The foot of a ladder 
is nine feet from the wajl ; how long must the ladder be to 
reach the top of the wall ? (See Prob. XIV.) 

15. How much will it cost to* plaster the walls and ceiling 
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of A triangular room 11 feet liigh, each side being 8 feet ^ 
in. long/ at 50 cts. per square yard? (See Prob. XVI.) 

16. How manj cubic feet of timber in a pentagonal shaft 
25 feet long, the area of the end being 320 sq. inches ? 
(See Prob. XVH.) 

17. How many feet of boards 1 inch thick will it take to 
make a cubical boic, the side of which is 8 feet 7 inches ; 
and how much will it cost at 3 cts. per square foot ? (See 
Prob. XVIIL) 

18. How many gallons of water can be poured into a 
cistern 8 fl. 8 in. long, 7 ft 3 in. wide, and 6 fL 9 in. deep? 
(See Prob. XIX.) 

19.* How much will it cost to paint the pyramidal spire' 
of a church, each of the four sides being 12 feet at the base, 
and having a. slant lieight of 45 feet,*at 50 cts. per square 
fix?t? (See Prob. XX.) 

20. How many cubic feet in a pentagonal pyramid, the 
length of which is 25 feet, and the area of whose base is 12 
sq. feet ? (See Prob. XXI.) 

21.* How much will it cost to paint the circular spire of 
a church, the slant height of which is 45 feet, and the di- 
ameter of whose base is 9 feet, at 25 cts. per square foot ? 
(See Prob. XXII.) 

22. How many tons of hay in a conical hay-stack 20 feet 
high and 40 feet in circumference, if 1 cubic foot weigh } 
of a pound? (See Prob. XXIH.) 

23. How many feet of inch rope will it take to wind a 
circular stick of timber 8 inches in diameter at one end, and 
12 inches in diameter at the other? (See Prob. XXIV.) 

24. At 3 cts. per cu. ft. what will be the cost of a round 

*Non«~Tlie area of the base in Oiefle esounpleB ia to to deduoted. 
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sddc of timber 15 feet long, 18 inches in diameter at one 
BDd, and 1 1 inches at the otiier ? (See Prob. XXV.) ■ 



LESSON XI. 

25. How manj square incties of leather will it require 
to cover a ball 6 inches in diameter ? (See Prob. XX VI.) 

26. How much will a cannon ball weigh whose diameter 
is 8 inchesi-if 27 cubic inches weigh 12 pounds? (See 
Prob. XXVII.) 

37. What is the solidity of a prolate spheroid 9 inches 
long, and 4 inches thick ? (See Prob. XXVIII.) ' 

28. What is the soliditj of an oblate spheroid 9 inches 
long, and 4 inches thick ? (See Prob. XXIX.) 

29. How manj gallons in a cask 46 inches long, whose 
bung' diameter is 30, and whose bead diameter is 25 inches? 
(See Prob. XXX.) 

30. A man desirous of . Fig. 31. 
finding the height of a 
certain tree placed a ten 
foot pole perpendicularly 
100 feet from the foot of 
the tree ^ B; he then 
stepped backward until he - 
could just see the top of 
the tree over the end of the pole. On measurement he 
found the place on which he Ptood at C, was 12 feet from 
the pole. How high was the tree, the eye of the man being 
4 feet 9 inches above the ground? (See Prob. XV.) 

31. A man desirous of finding the distance of a certain 
tree on the opposite side of a river proceeded to construct 





tbe right-angled tnangles 

OAF, (Fig. 32.) making 

C A 10 rods. From C 

toward A be measured C 

E ^ a rod, and drew E D 

parallel to A F. By 

measurement he found E 

D 15 rods ; what was the 

diatance to the tree ? (See c c «, 

Prob. XV.) 

LESSON XII. 

LUMBER. 

300. Lumber and timber are usually computed by 
board measure. 1 foot by thls^meaisure has the dimensions, 
length, one foot, width, one foot, thickness, one inch. Round 
timber is sometimes computed by board measure, and some- 
times by cubic measure. 

Hence, to find the contents of boards, planks, joists, 
beams, ike, is given the (bUowing 

(a.) Rule. — I. MttUiply the length hy the breadth, when 
the lumber is not'more than, 1 inch thick. 

n. When more than one inch thick, mullipli/ together the 
length, the width, and the thiekness taken in inches. 

l^XAUPLES FOR PRACTICE. 

32. What are tbe contents of a board 14 feet long, and 
8 inches wide ? 

38. What are the contents of a prank 12 feet long, 9 
inches wide, and 2 inches thick f 

34. What are the contents of a joist 15 feet lon^ i inch- 
es wide, and 3 inches thick ? 
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35. What will be the cost of a stick of timber 25 feet 
long, 8 inches wide, and 6 inches thick, at 2^ cts. per foot? 

36. How much will the following bill of luipber cost at 
2| cts. per foot ? 

4 sticks 24 feet long, 6 by 8 inches, 
4 « 36 " " 6 by 8 inches. 
125 joists 12 feet long, 2 by 3 inches., 
150 « 12 " « 2 by 4 inches. • 
5,000 feet of siding, at $20 per thousand. 
11 bunches shingles, at $5 per bunch. 
7,000 feet of boards, at $18 per thousand. 
10,000 lath, at $4 per thousand. 

Questions. — How is lumber usually computed ? (860.) 6iT?the 
rule. (360., a.) 



SECTION XVI. 
LESSON I. 

MISCELLANEOUS EXAMPLES. 

1. A man bought a carriage for $I36f , a horse for $380f 
Inore than he paid for the carriage, a house and lot for 
$9872} more than he paid for both. the horse and carriage; 
how much did all cost him ? 

2. A merchant bought 37 f pieces of cloth for $9335, and 
sold them for $10610} ; how much did he gain per cent. ? 

3. A merchant bought 37 f pieces of cloth for $9335, and 
sold them for $1061 Of ; how much did he gain per piece ? 

4. A merchant bought 52 hogsheads of sugar for $2184| ; 
he sold half of them for $1170.273 ; how much did he gain 
per hogshead ? , - 

5. A, B, and C enter into a partnership with a capital of 
$669.50: A furnishes S152: B, $205.37; and C, the remain- 
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der in 21 installments ; what is the amount of each install- 
ment? 

6. The company invest $208.64: in merchandise, $247.29 
in stocks, and the remainder in land at $31| per acre ; after 
keeping the land 8 months thej sold it for 8 per cent, ad- 
vance ; how many .acres did they buy ? 

7. James h^ a certain number of marbles, when he com- 
menced plajring with Henry ; m the first game he lost 36 
marbles ; in the second, 28 ; in the third game he won f as 
many as he lost in the first and second games ; he had 15 
left ; how many had he at first? 

8. A, B, and C draw a prize of $15236 ; A*s share is 19 
percent, B's share is 36 per cent more than A's share. 
C buys with his share a farm, for which he gives $48^ per 
acre ; how much does it contain? 



LESSON n. 

9. How many yards of linen f of a yard wide will line 
20 J yards of broadcloth 1^ yards wide, allowing 10 per 
cent shrinkage ? 

10. If the dividend be | and the quotient ^, what is the 
divisor? 

11. The sum of two fractions is IJ, the difference is ^; 
what are the fractions ? 

12. If 11 be added to both terms of the fraction f , will 
the value of the fraction be increased or diminished, and 
how much ? 

13. If 11 be subtracted from both terms of the fraction . 
{%, wiU the value of the fraction be increased or diminished, 
and how much ? 

14. A merchant purchased 844 yards of cloth at 41 f cts. 
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a yard ; had the cloth been 5f cts. cheaper, how many more 
yards could have been purchased for the same money ? 

15. A, B, and G draw a prize of $15286 ; A's share is 
S4720 ; B's share is f more than A's ; C buys with his 
share a farm worth $48f per acre ; how many acres does 
it contain ? 

16. How many bottles of 4f pts. eadi, can be filled from 
2] hogsheads of wine? 

17. The first of three numbers is 894868, the second is 
} mor^than the first; the third equals the sum of the first 
and second ; what is the sum of all the numbers ? 

18. How many steps of 2 feet 5 inches each would a man 
take in walking from Newark to New York, the distance 
being 9 miles ? 

Questions. — ^What is a unit ? (1.) 'V^at is a nnmber ? (2.) What 
is the difTerence between an abstract and a concrete number? (3.) 
(4.) Of what does Arithmetic treat? (5.) What is quantity? (6.) 
What is a problem? (7.) What is the difference between a simple 
and a complex problem? (8.) (9.) Repeat an Arithmetical formuhi. 
(11.*) What is a rule ? (12.) What is a Mgn ? (13.) What are the 
principal signs used in Arithmetic? (32.) (33.) (34.) (43.) (51.) (62.) 
(116.) Repeat a complex problem. (9.) What is an axiom? (14.) 
Illustrate on the blackboard each of the axioms. (16.) What is the 
difference between tbo Roman and the Arabic methods of notation ? 
(18.) (19.) What letters are used in the Roman? (18.) What fig- 
ures in the Arabic ? (19.) Give a complete description of the method 
of expressing numbers by the Roman notation. (18.) By the Ara- 
bic notation. (19.) 

LESSON in. 

19. A drover bought 32 head of cattle for $2400.83 ; 21 
head for $1386^; 25 he^ for $1984; and 13 head for 
$1040 ; he sold them all for $737 1| ; what did he receive 
per head ? 
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20. How. many spoons, each weighing 3 oz. 4t^ pwt. can 
be made firom 32 lbs. 9| oz, 4 pwt, of silver ? 

21. A, B, and C can do a piece of work in 8^ days$ B 
and C can do it in 9 J ; in what time can A do it ? 

22. An apothecaiy'bought 3 lb. 10 oz. of aloes by avoir- 
dupois weight, at 35 cts. an ounce, and sold it for 3 cts. per 
grain apothecaries' weight ; did he make or lose, and how 
much? 

23. A druggist bought 25 lbs. opium by avoirdupois 
weight, at $5.25 per pound, and sold it at the same price 
apothecaries' weight ; did he make or lose, and how much ? 

24 A man has four farms and two houses; his farms 
were worth $3896 each; his houses $9376 each; to his 
son he gave } of three farms and one house, and to his 
daughter the remainder of his property ; how much did each 
receive? 

25. A train of cars runs 241880 feet in one hour and 32 
seconds ; how far will it run in one hour and one minute ? 

26. The earth in its orbit moves 802192000 miles in one 
year and 132 days ; how far does it move in one year? 

27. Three men, A, B, and C, own a farm valued at 
$44140; A's share is valued 9^^:;^3256; B's, at $9284; 
Cs share is worth $25f per acre ; how many acres does he 
own? 

Questions.— -What is the difference between the simple and the 
local value of a figure? (20.) (21.) What is the use of a cipher? 
(22.) Repeat the numeration table from right to left. (26.) From 
left to right. (25.) What is the sum of two or more numbers? (80.) 
What is addition ? (31.) What is the sign of equality ? (38.) What 
is the dollar sign ? (84.) How may addition be proved ? (86.,/.) Re- 
peat the arithmetical formula for addition. (See page 1 5, Anal. ) What 
are the terms of subtraction? (40.) (41.) (42.) Define each. What 
is the sign of subtraction ? (43.) Repeat the arithmetical formula 
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for subtraction. (See page 20, Anal.) Gire the definition of each of 
the terms in multiplication. (46.) What is the sign of multiplica- 
tion? (51.) Repeat the arithmetical formula for multiplication. (See 
page 27, Anal. ) Define each of the terms of division. (54. ) What are 
the signs of division ? (62.) (62., a.) What is the first arithmetical 
formula in division ? Ans. — If 6 pounds of sugar cost 72 ceiUs, one 
pound mil coat ofie sixth of 72 cstUs, which u 12 cents. What is the 
second ? Ans. — If one pound of sugar costs 1 2 cents^ as many pounds 
may be bought for 72 cents as 12 cents are contained times in 12 cents^ 
which are 6 times. 

LESSON IV. 

28. A certain field enclosed by a board fence, is 17 cb. 
SO 1. long, 13 ch. 30 L wide ; bow many feet long is the 
fence wbicb encloses it? 

29. How many posts will it take to build the fence, if 
placed 5 feet apart, and what will be the length of the last 
pannel ? 

30. One cubic foot of limestone weighs 175 pounds*, 
what will be the weight of a block 13 feet 9 inches long, 
14 feet 8 inches wide, and 6 feet 8 inches thick? 

31. What will it cost to build the walls of a cellar 28 
feet 9 inches long, 18 feet wide, and 8 feet 3 inches deep, 
the walls being 2 feet 3 inches thick, at $1.25 a perch ? 

32. A man bought 2^ bushels of chestnuts by dry meas- 
ure, and sold them by wine measure; how much did he 
gain ? 

33. A milkman bought 8 gallons of milk by beer meas- 
ure, and sold it by wine measure ; how many quarts did he 
gain? 

34. A man bought 3 bushels of walnuts for $6. and re- 
tailed them at 5 cts. per gill, wine measure ; did he make 
or lose by the operation, and how much ? 

35. A man bought 3746 barrels of potatoes for $9460, 

17 
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but finding 12^ per cent of them spoiled he was content to 
sell the remainder at cost ; how m^ch did he receive a bar- 
rel? 

36. A man had 300 barrels of apples, and sold 23| bar- 
rels ; what per cent, had he remaining ? 

Questions. — Illustrate each of the principles in the fundamental 
rules. (66.) Illustrate each of the contractions in the fundamental 
rules. (67.) Give a description of the United States currency, coins, 
&c. (68.) What is a bill of parcels? (76.) What is the difference 
between a simple number and a compound denominate number? 
(77.) (78.) What is the difference between reduction descending 
and reduction ascending? (80.) (81.) Give a description of English 
money, coins, &c. (82.) What are the uses of each of the weights? 
(83.) Repeat the table of each. (84., a.) (85., a) (86.) (87.) (88., a.) 
(88., b.) What are the dimensions of extension? (89.) Of a line? 
(89., a.) Of a surface? (89., 6.) Of a solid? (89., c.) Repeat the 
table of Long measure. (90., a.) What is a knot? (90., c.) What 
is the difference in the lengths of an English and of a geographical 
mile? (90., c, 2.) How do artificers estimate work ? (92., d) Re- 
peat the table of square measure. (92.,/.) Of surveyor's square 
measure ? (93., a.) Repeat the table of Cubic measure. (94., e,) 

LESSON V. 

87. A merchant pays $80 a month for clerk hire, which 
is 13 per cent, of his entire income ; his other expenses are 
$1000 ; what are his net profits ? 

38. How many times will the driving wheels of a loco- 
motive revolve in going from Jersey City to Rahway, the 
distance being 18 mi. 6 fur., supposing the wheels to be 12 
feet 3^ in. in circumference ? 

39. In 57£. 15s. how many half crowns : 

40. If it take 5 yds. 3 J qr. to make a suit of clothes,4iow 
many suits can be made from 250 yds. 3 qr„ and how much 
will remain ? 
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' 41. A commission merchant in Chicago sells 370 barrels 
of flour at $5.30 per barrel, and 53 firkins of butter, each con- 
taining 103 lbs., at 19 cts. per pound ; what was his com- 
mission, at 5 per cent. ? 

42. I sent my agent in New York $3874.47, with which 
to buj sugar ; I pay him 2^ per cent, commission, and ^ 
per cent insurance ; what amount should he expend for sugar ? 

43. A man bought 35 shares of bank stock eit 8^ per 
cent, discount, and sold them at 3 per cent, premium ; how 
much did he gain ? 

44. What will a bill of exchange on London of 96£. 
18s. 4d. cost, in U. S. currency, at 64 per cent, premium ? 

45. I wish to send $4872.30 to a friend in Liverpool ; 
what will be the amount of the bill which I can purchase 
if exchange is at 57 per cent, premium ? 

Questions. — ^What are measures of capacity ? (96.) "What are the 
steps in changing gills to hogsheads? (95., b.) Hogsheads to gills? 
(96., b.) What is the use of Dry measure? (96.) Repeat the table. 
(96., a,) What are the steps in changing Wine measure to Beer 
measure ? (96., e.) Beer to Dry measure ? (96., <?.) What is time ? 
(97.) Repeat the table. (97., a.) What is the use of circular meas- 
ure? (&8.) Repeat the table. (98., a.) What is an integer? (106.) 
What is the difference between an odd and an even number? (107.) 
(108.) What is the difference between a prime and a composite num- 
ber? (109.) (110.) Of what is every number composed? (112., a.) 
What is the difference between a prime and a composite factor? 
(112.) (118.) What is the rule for finding the prime factors of a 
number? (114., (/.) 

LESSON VI. 

46. I have 80 shares of City R. R. stock worth 3^ per 
cent, premium ; how many shares of Erie R. R. stock can 
I purchase at 12-^ per cent, discount? 

47. What will be the amount of the broker's commission, if 
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he charges me 2 per cent, for selling, and 1^ per cenu 
baying ? 

48. I purchased the following bill of goods ; what must 
I mark them to gain 25 per cent. ? 

340 yds. calico^ 0) $0.18. 

172 " « €) .14J. 

34 dress shawls, ^ 4.36. 

12 fine cloaks, ft 9.00. 

437 yds, fine French broadcloth, ^ 3.25. 

49. Give the marking prices of the following bill at an 
advance of 30 per cent. ? 

12 doz. fine cotton thread, ^ $1.20. 
3 gross pearl buttons, at 10 cts. per doz. 
2 « extra needles, ^t $1.20 « 

5 « « pins, at .60 « 

12 doz. covered buttons, large, ^ 10 cts. 
12 « « ^ medium, f2) 8 « 

12 « " « vest, 8J « 

12 «* « « small, © 4" 

50. How much would the above bill of goods amount to 
if sold at 9 J per cent, loss ? 

51. I sold the following articles at auction, at the follow- 
ing prices : what per cent, did I giun ? 

14 yds. calico, which cost 11 cts., at 13 cts. 

« 

u 

a 

u 



12 « « « 


u 


8 


« 


at 10 


9 « ' M U 


u 


15 


it 


at 10 


14 handkerchiefs,'^ 


u 


18 


u 


at 20 


3 cravats, " 


u 


25 


iC 


at 12 


14 « « 


« 


12 


a 


at 15 


25 prs. Gents' gloves 


i6 


50 


it 


at 75 



it 

Questions. — What does a parenthesis denote ? (1 1 6.) A vincalnm ? 
(116.) What is caneellation? (U7.) Upon what axiom does can- 
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cellatioQ depend? (16., o ) What is the greatest common divisor of 
two or more numbers? (119 ) What is the \e&&t common multiple 
of two or more numbers? (122.) What is the difi'erence between 
the g c. d. and the I. c. m. of two or more numbers? (119.) (122.) 
What is a fraction? (123 ) What is the dilTerenee between a com- 
mon and a decimal fraction? (124. (125.) 

LESSON yn. 

52. I sold the following bill of goods at auction : did I 
make or lose, and what per cent. ? 

3 vest patterns, which cost $3. for $2.50. 



4 vests, ready made/* 


u 


4. « 


5.50. 


5 prs. pants, " 


a 


4.50 « 


5.23. 


3 c< a (c 


u 


3.00 « 


2.75. 


9 yds. cassimere, " 


u 


.83" 


.70. 


11 cravats, " 


<c 


.12" 


.20. 


13 coats, extra, " 


u 


15.00 « 


20.00. 



53. A man entered business Jan. 1, 1864, with a capital 
of $4437.68 ; on Feb. 7, he added $500 to his capital, and 
on June 10, he added $850 more. He sold his goods at an 
average profit of 25 per cent., and at an average credit of 
6 months ; what was his net profit after deducting interest 
on capital, and allowing 5 per cent, for bad debts ? 

54. A man bought a cargo of molasses, consisting of 500 
hogsheads ; it cost him 30 cts. per gallon, and he sold it for 
40 cts. ; his storage cost him 2 per cent., insurance 3 per 
cent, leakage 4 per cent., other expenses 5 per cent. ; how 
much did he make by the operation ? 

55. An importer in New York bought 3000 yards of 
English broadcloth, at 10 shillings per yard ; for what must 
he sell it to make 15 per cent, profit, exchange being 67 per 
cent, premium? 

56. I have a bill of 500£. to pay in London ; how much 
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can I afford to pay for butter in New York, which will sell 
for 15d. per pound in Liverpool, allowing 3d. per pound for 
exportation, exchange being 67 per cent, premium, and how 
many pounds will it take to pay the bill ? 

Questions. — ^What is the difference between a proper and an im- 
proper fraction? (129.) (130.) What is the difference in the uses of 
the numerator and the denominator of a fraction? (128.) (127.) 
Give BSi example of a proper fraction. An improper fraction. A mixed 
number. A simple fraction. A complex fraction. A compound fraction. 
Of what may fractions be considered as indications ? (136.) To what 
does the numerator correspond? (186.) To what the denominator? 
How is the ralue of a fraction affected by multiplying the numerator ? 
(1 87., €,) By multiplying the denominator ? (187., c.) When a change is 
produced upon the numerator, what change is produced upon the 
value of the fraction? Ans.— -^ like change. When a change is 
produced upon the denominator? Ams. — An opposite change. When 
the same change is produced upon both? Ans. — No change 

LESSON yni. 

57. I bought 4 barrels of sugar at $30 each ; I sold \ of 
it at an advance of 25* per cent., but the remainder being 
damaged, I was content to lose 18 J per cent. ; did I make 
or lose by the operation, and how much ? 

58. I purchased a cargo of wheat consisting of 4500 
bushels, worth $1.30 per bushel ; I paid for insurance 2 per 
cent, on f of its value ; for storage ^ per cent. ; foV how 
much must I sell it p6r bushel to gain 10 per cent., after 
deducting loss of interest on the cost for 6 months ? 

59. I have | interest in a vessel and cargo to San Fi*an- 
cisco, worth $89670 ; the insurance, war risk, was 8 per 
cent., the sailing expenses were $4000 ; in a storm J of the 
cargo was thrown overboard, and the remainder was' sold at 
a profit of 80 per cent. ; did I make or lose by the venture, 
and how much ? 



f 
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60. A teacher in the district in which I li received a 
salary of $800, the other expenses were $275 ; $125.37 are 
received from the public fund, and the aggregate attendance 
was 39467 days ; what was my bill for 3 pupils of 89 days 
each ? 

61. What is the amount of duty on the following invoice, 
at 8 per cent, ad valorem ? 

13 bales of unbleached muslin, ^ $300. 

14 « bleached « ® 350. 

3 ** cassimere, ® 600. 

4 " « extra, ® 750. 
4 « English broadcloth, ® 800. 

As duties are to be paid in gold, what amount in currency 
will be required to pay the above bill when gold is at a pre- 
mium of 58^ per cent. ? 

Questions. — In how many ways may fractions be reduced ? (146.) 
(146.) (147.) How does the reduction of fractions differ from the 
reduction of integral numbers? (79.) (141.) What condition is es- 
sential to the addition or the subtraction of fractions? (150.) Can 
integral numbers and fractions be added? Ans. — Only by changing 
thetn to the same denominatimis. How many ways may fractions be 
multiplied? (154.) (157.) (158.) la how many ways can fractions be 
divided? (165.) (156.) (159.) (160.) What is the meaning of of in 
the expression \of2lf (165., 6. f) What is the difference between 
I of 6 and J of *7? What is the comparison of numbers? (166.) 
What is essential to the comparison of numbers? (167) What are 
the rules for adding and subtracting fractional compound numbers ? 
(168., a.) Of what does the complete decimal scale consist? (169.) 
How is units* plac6 designated? (171.) 

LESSON IX. 

62. An importor in New York, purchased 200 chests of 
fine tea, ei^ch chest weighing 87 lbs., at 3s. per pound ; what 
will be the amount of the ditty in American paper currency, 
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the exchange being 70 per cent, premium^ and i per cent, 
being allowed for tare ? 

63* A man sold a factory for $27000, for which he was 
to receive a farm worth $9000, possession to be had in 6 
months ; $12000 to be paid down in cash, and the remain- 
der to be paid bj note at 1 yr. and 8 months ; what should 
have been the price, if he had sold for cash ? 

64. I bought, Jan. 1, 1864, a house and lot for $570Q ; 
Apr. 9, 1 paid $37.50 for painting; Sept 12, $375.68 for 
repairs ;< what had mj house cost me Jan. 1, 1865, at 7 per 
cent interest? 

65. Samuel Wright owns a house in St Felix st, Brook- 
lyn, for which he paid $5000 ; Jan. 1, 1863, he rented it 
for $575| to be paid quarterly; Apr. 12, he paid $23.74 
for repairs; Sept 26, paid $43.27 for other repairs; Jan. 
1, 1864, he considers the property worth $500 more than 
when he rented it ; what per cent does his property pay, 
allowing 7 per cent, interest ? 

66. Would he have gained, or lost, had he invested his 
money in U. S. Five-Twenty 6 per cent, bonds, payable 
semi-annually, gold being at 60 per cent premium? 

67. What is the amount of $374.86 for 8 yrs. 3 mo. 18 
da., at 8^ per cent interest? 

68. I purchased $8000 of U. S. Five-Twenty 6 per cent 
bonds, payable in gold semi-annually ; would I have lost 
or gained, by investing the same amount on bond and 
mortgage at 7 per cent, payable annuaUy, if the average 
premium of gold is 50 per cent, ? . 

QcESTiONS. — ^What is the general law in the multiplication of deci- 
inaU) ? ( 177., e. ) In the division of decimals ? ( 17 9., e. ) Repeat the 
rule for the multiplication of decimals. (177.,/.) For the divuiion of 
decimals. (179.,/.) WbatistbesigmfioatiOnof perceQt,?(lS3.) 100 
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per cent, is what part of a number? How are tranfiactions in com- 
mission, brokerage, and stocks, usually estimated ? Ans. — By the per 
cent. How many cases in commission, brokerage, and stocks ? (202.) 
(203.) (204.) (205.) How many cases in profit and loss? (207.) 
(208 ) (209.) (210.) What is insurance? (211.) How many cases in in- 
surance? (216.) What is the rule for constructing a tax table? 
(223., Anal.) Give a rule for finding the amount of duty on an in- 
Yoice of merchandise. (287.) 



LESSON X. 

69. J$864^. Brookltn, Jan. 8, 1861. 
Three years after date I promise to pay Lyman A. Burr, 

or order, eight hundred- sixty-four ^W dollars, value re- 
ceived. 

Charles Bishop. 
On the above note were the following indorsements : 
Aug. 11, 1861, $150. 
Nov. 12, 1862, $200. 
Apr. 27, 1863, $175. 
Jane 29, 1864, $87. 
What wiU be the amount due Sept 27, 1865*? 

70. My interest balance for 3 years 2 mo., at '^ per cent., 
is $908.67 ; what is my net investment?' 

71. I wish to place at interest, at 7 per cent., a sum that 
will amount to $347 at the end of 2 yrs. 6 mo. ; wliat is 
the sum ? - 

72. The heir of an estate is entitled to $8000 Apr. 17, 
1866, at which date he becomes of age ; on June 11, 1863, 
what portion of the estate must I put at inter/est to amount 
to that sum ? 

*It miMt ^M rememtMred that as no mention of interest is made in the note, it 
can not draw ipterest until due ; consequently, whatever payments were made be- 
fore the note is due draw interest until the end of the three years^ a^ter w]^ch the/ 
are treated according to the gekuncal nU* Ot partia) payrman^.. 
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73. I purchased three note's , the first of $800, for 1 yr. 
8 mo. 17 da., at 3 per cent discount , the second of $780, 
for 9 mo. 11 da., at 5 per cent, discount; the third of $860, 
for 1 1 mo. 8 da., at 8 per cent, discount ; if I collect the 
face and interest of the notes, what per cent, shall I make 
by the operation ? 

74. How long will it take $340 to double itself at 6 per 
cent. ^ 

75. How long will it take $80 to double itself at 7 per 
cent. ? 

76. What will be the amount of the rent of a "house in 
2 years 3 mo., worth $3874, renting at 10 per cent, pay- 
able quarterly ? Payable quarterly in advance ? 

Questions. — Give the first method of calculating interest. (246.) 
Give the rules for calculating by thepe6 r cent, method. (247.) 
^24V., note 2.) ^247., note 2.*) What is a partial payment? (248.) 
What is the difference between a iotnt note and a joint and several 
note? ^pag. 26\9.f note 1., 2.) What is a negotiable note? How 
may a note payable to order be transferred ? Who is an indorser^ 
Repeat the Supreme Court rule for calculating interest on notes, when 
partial payments have been made. (260.) Bow many and what are 
the problems in interest? (262.) (263.) (254.) (266.) (266.) What 
is the difference between simple, and compound interest? (242.) 
1268.) 

LESSON XI. 

97. The cost of a certain house and bam, together with 
the insurance, was $2010 ; the premium was ^ per cent 
of their value, and the house was worth 3 times as much as 
the bam ; what was the premium of insurance and the val- 
ue of each? 

98. For what sum must a note be drawn so that when 
discounted at a bank for 3 yrs. 5 mo. 27 da., at 6 per cent., 
the proceeds will amount to $591.71 ? 
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99. What is the compound interest of $375.52 for 3 yrs. 

4 mo. 12 da., at 5 per cent, per annum ? 

100. A drover sold 168 mules for $12127.50, and, by so 
doing, gained 3| per cent, on the purchase price ; what was 
the average cost per head ? 

101. A person purchased a coat, vest, pants, and a pair 
of boots, for $28.50 ; he paid 1^ times as much i^r the 
boots as for the vest, ^ as much for the coat as for the boots ; 
and J as much for the vest as for the pants ; what is the 
cost of each ?> 

102. What is the discount of $825.50 due in 2 yrs. 9 
mo. 12 da., at 5^ per cent. ? 

103. What is the bank discount of $825.50, due in 2 yrs. 
9 mo. 12 da., at 5^ per cent ? 

104. What principal will give $114.4726 in 4 years, at 

5 J per cent ? 

105. The amount of a certain sum for 2^ years, at 6 per 
cent., is $370.785 ; what is the interest ? 

106. What principal will give $112.50 interest in 2^ 
years, at 7^ per cent. ? 

107. In what time will $540 amount to $669.60, at 4^ 
per cent. ? 

108. What is the amount of 37£. 19s. 9^d. on interest 
for 4 yrs. 5 mo., at 9 J per cent. ? 

Questions. — ^Wbat is the difference between discount and present 
worth? (259.) (260.) What is a bank? (261.) What is bank dw- 
count? (262.) What is the difference between simple discount and 
bank discount? (259.) (262.) What is the difference between prom- 
issory notes and bank notes? (263.) (264.) 
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LESSOK XII. 

109. A merchant sold 400 casks of wine, each containing 
50 gaL, for $12375, and by so doing gained 10 per cent, on 
the cost ; what did it cost per gallon ? 

110. What is the interest of 87£. 19s. 9id. for 5 yrs. 6 
mo. 19 da., at 11 per cent. ? 

111. A and B -traded in partnership for 16 mo.; during 
the first 10 months A's stock was $750, and B's was $800; 
A then increased his stock to $1200, and B diminished his 
Btock $300; thej gained $1315; what was the share of 
each? 

112. If 40 barrels of flour at $10 per barrel, and 5 bush- 
els of potatoes at $1^ per bushel, will pay for the labor of 
8 men for 26 days of 9 hours each; for the labor of how 
many men for 6 days of 12 hours each, will 16 bbls. of flour 
at $9 per barrel, and 112^ bushels of potatoes at 80 cts. per 
bushel, pay? 

113. The sum of $850 was loaned May 10th, 1851, at 
6 per cent. ; what will be the amount Nov. 15, 1857 ? 

114. A man sol^d a quantity of goods for $153.45, and 
by so doing lost 3 per cent ; what was the cost ? 

* 115. Sold 100 hhds. of molasses, each containing 63 gaL, 
for $4394.25, and, by so doing, gained 12^ per cent. ; what 
was the cost per gallon ? /- 

116. The interest of $825 for 4 yrs. 3 mo. 19 da. is 
$181.50 ; what was the rate ? 

117. The amount of $825 for a certain time, at 5 J per 
cent., is $1006.50 ; what was the time ? 

118. I loaned my friend $400 for 5 J months, when in- 
terest was 6 per cent ; he afterward loaned me $600, when 
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interest was 7' per cent. ; how long should I keep it, to bal- 
ance the favor ? 

119. A merchant had 1360 yds. of ealioo; he sold 14f 
per cent, of it to one man, 18} per cent, of it to another ; how 
many yards did he have remaining ? 

QrKSTiONs.-^hat are days of grace? (265i) What is the matu- 
rity of.a note? (266.) What the proceeds? (267.) Qire the rule 
for finding the proceeds of a note discounted at a banjc. (268., a.) 
What is the difference between the real and nominal values of a pound 
sterling? (287.) What is the equation of payments? (292.) Re- 
peat the rule for finding the equated time of an account. (298., a.) 

IJS8SON XIII* 

120. A man bought two farms for $4372 each ; he sold 
one at a gain of 11 per cent., and the other at a loss of 11 
per cent. ; did he gain or lose, and how much ? 

121. A speculator bought two horses for $136 each; he 
sold one at a profit of 8 per cent., and the other at a loss of 
8 per cent ; what was his gain or loss per cent. ? 

122. Three men, A, B, and C, bought a cargo of wheat 
for $10000; A paid J, B i, and C the remainder; the 
wheat proved damaged, so that they were content to lose 
25 per cent, on cost ; what was the loss of each, allowing 
the transaction to occupy three months, when money was 
worth 7 per cent ? 

123. I bought a building lot in Liverpool for 86£. 17s., 
and sold it at an advance of 1 6 per cent. ; what was my 
gain, afler deducting taxes to the amount of 7£. 83. 6d. ? 

124. A speculator bought two houses Jan. 3, 1863, at 
$8000 each ; he had them insured at f per cent, on J their 
value; Apr. 12, 1863, he paid $347.80 taxes, and, on Sept 
11, p|ud $425 for repairs; Nov. 11, he sold one at an ad- 
vance of 25 per cent, and De#. 12, he sold the other at a 
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discount of 2^ per cent What did he make, or lose by 
the operation ? What per cent. ? 

125. I bought two horses; for one I gave $75, and for 
the other I gave $125 ; after keeping them 9 months at a 
cost of $12 per month board, I sold the first at an advance 
of 50 per cent., and the second at a loss of 4 per cent. ; did 
I make or lose by the operation, and what per cent, allow- 
ing money to be worth 7 per cent. ? 

126. What is 875 per cent, of 75 ? 

127. What is 75 per cent, of 375 ? 

128. 375 is what per cent, of 75 ? 

129. 75 is what per cent, of 375 ? 

130. 75 is 375 per cent, of what number? 

131. 375 is 75 per cent of what number? 

LESSON XIV. 

182. The nickle cent contains 22 parts copper and 3 parts 
nickle ; what pier cent, of each does it contain ? 

133. 40 is 50 per cent more than what number ? 

134. 50 is 40 per cent more than what number? 

135. A man sold flour at $5.40, at $6.60, and at $7.30 
a barrel, and thereby made a profit of 18 per cent. ; what 
did each cost him per barrel ? 

136. By selling cofiee at 20 cents per pound I make a 
^ profit of 23 per cent.; for what must I sell it to make 12^ 

per cent. ? 

137. What must be the asking price of sugar costing 1 2 cts. 
that I may fall 5 per cent and still gain 10 per cent, on the 
cost, allowing 12 per cent, of the sales to be bad debts ? 

138. A house valued at $2000 was insured for' j of its 
value for 5 years, at 1^ per cent per annum. At tRe end 
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of the fourth jear it was destroyed by fire ; what was the 
owner^s actual loss, no allowance bemg made for interest F 

Non.— ffine« the owner has iieid the praniiun Ibr four yean, he wOl aetuaUy le- 
ceire only the amount of inaonnce nUnoa the premium and ita interest. 

139. A merchant ships a cargo of wheat worth $46384 ; 
for what must he insure it at 3 per cent, to cover both the 
value of the wheat and the premium ? 

140. The owners of the Isaac Newton have paid 5 per 
cent, per annum for her insurance for the past 21 years ; it 
was burned last December ; did they make or lose by hav- 
ing her insured, and what per cent. ? ^ 

LESSON XV. 

141. What will be the duty on the following invoice of 
goods: ' 

380 yds. Broadcloth, ^ 13s. 

467 " Silk lace, ^ 3s. 

3874 « Worsted lace, C^ 9d. 

3794 << Brussels carpeting, ^ 5s. 6d. 
1413 " Ingrain . " ® 2s. 3d. 

The duty on the broadcloth is 43 per cent., on lace- 25 
per cent, on carpeting 30 per cent. ; what will be the amount 
of the duty in U. S. currency ? 

142 What will be the duty at 35 per cent on the follow- 
ing invoice of goods, allowing the customary breakage and 
leakage r 

150 baskets champagne, fb $15. 

30 casks of malaga, ^ $50. 

25 ** claret, €!) $56. 

80 « sherry, n $40. 

143. For what must the above bill be sold to make a net 

profit of 30 per cent ? 



«^ 
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144. The amount of a note is $650 ; the rate is 6 per 
cent. ; the time is 5 years ; what is the interest? 

145. The interest is $75 ; the time is 2 yrs. 6 mo.; the 
rate is 4^ per cent ; what is the amount ? 

146. The amount is $375 ; the tinpe is 2 jrs. 6 mo. 18 
da. ; the rate is 6 per cent ; the interest is $48.913 : what 
is the principal ? 

147. A vessel laden with an assorted cargo sailed for 
Rio Janeiro ; while passing the West Indies she was caught 
in a gale and was obliged to throw overboard a portion of 
her cargo to the value of $3400 ; what was the general 
average, supposing the vessel to be valued at $20000, and 
the cargo to be valued at $40000 ? 

LESSON XVL 

148. A merchant bought 350 yards of cloth at $3 per 
yard, on 3 months credit ; he immediately sold it at $4.25, 
giving 6 months credit ; how much did he gain by the trans- 
action, allowing 6 per cent interest ? 

149. A merchant bought goods to the value ci $3460, on 
6 months credit ; at the end of three months he sold them 
at an advance of 25 per cent ; he immediately purchased 
his own paper at a discount of 10 per cent per annum ; 
what did he gain by the transaction ? 

150. A man bought a span of fa(»«es f<»p $850, o& 6 
months credit ; he kept them 2 months at an expense of 
$30 per month ; he then sold them at an advance of 18 per 
cent., and took a note payable in 8 months, which he dis- 
counted M a bank to iheet his own note, when it became 
due ; did he make or lose by the transaction, and how much? 

15 r. A man bought a house for $4000, on 6 months cred- 
it ; after keepin^g it 3 months he sold it for $4^00, and took 
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a note payable in 9 months, which he discotinted at a bank 
to meet his own note, when it became due ; what did he gain 
by the transaction ? 

152. How much more would he have gained had he bor- 
rowed money tQ meet his own note until the maturity of the 
one he had received ? 

153. A man borrows $500 at 10 per cent to purchase a 
note of $750, due in 6 months; it was not paid until 12 
months after maturity, drawing 6 per cent interest ; will he 
make or lose by the transaction, and how much ? 

LESSON xyn. 

154. I have $2000 with which to purchase butter ; I pay 
2 per cent for transportation, and sell at 12^ per cent ad« 
vance on cost, giving 9 months credit If I have this paper 
discounted at a bank at 6 per cent., and repeat it every 
month, investing all the proceeds each time, what shall I 
gain in 3 months ? 

155. What are the simple interest, and the amount ; the 
compound interest and compound amount; the present 
worth, and true discount ; the bank discount and proceeds 
of $750.80 for 2 yrs. 5 mo. 12 da., at 6 J per cent? 

156. What is the simple interest and the amount ; the 
compound interest and compound amount; the present 
value and the true discount ; the bank discount and the pro- 
ceeds of $960, for 2 yrs. 2 mo. 2 da., at 4^ per cent. ; also 
the fac^^f a note, which, when discounted at a bank for the 
same time, and at 'the same rate, will produce the same 
amount ? 

157. A, B, and C, enter into copartnership, each investing 
$5000. A is worth to the business $1500 per year, B 
$1200, and C $1000 ; at the end of the year the net profit 
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is $3500 ; what portion of this gain belongs to each' part- 
ner? 

158. Th^same partners continue business with the same 
capital, each investing an equal amount ; but at the end ot 
5 months A withdraws $3000 from, and B adds $4000 to 
his capital ; at the end of this year the net profit is $4000; 
what should be the share of each ? 

•159. The next year the same partners, with the same 
capital, continue business, each with equal interest ; A is to 
conduct the business for the firm and receive 25 per cent, 
of the net profits, as his compensation ; A and B draw from 
and add to the capital as in the second year ; at the end of 
the third year, the profits are $3500 ; what is each partner's 
portion? 

LESSON XYIII. 

160. A, B, and C enter into a copartnership, each with a 
capital of $1000. A is worth to the business $1000, B 
$800, and G $700 ; they gain $2000 ; how should the gain 
be divided? . -* 

161. The same partners continue business for another 
year, under the same conditions as above, except that A 
withdraws $300 at the end of the second month, B with- 
draws $300 at the end of the seventh month, and C with • 
draws $300 at the end of the ninth month ; the gain is 
$1500; how shall it be divided, money beii^ worth 6 per' 
cent, for the first 6 months, and 10 per cent, for the remain- 
der of the year ? 

162. A man bought a house for $12000, for which he 
gave his notes payable in 3 years, with annual interest at 6 
per cent. ; he rents liis house at 10 per cent., payable quar- 
terly. The repairs cost him '2 per cent, annually; at the 
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end of the three years he sold the house at ^ per cent, dis- 
count, and took up his notes ; did he make or lose bj the 
transaction^ and how much ? 

163. A man has $3000 invested in a certain railroad 
which pays 10 per cent, per annum ; he owns 26 shares of 
mining stock of $100 each, which he purchased at 47 per 
cent, and which pays a semi-annual dividend of 2 per cent. ; 
he owns real estate which yields an annual income of $3550 
at 7 per cent. ; what ia his yearly income, and what is the 
amount of his investments ? Would he have gained or lost 
if he had invested his money in U. S. 6 per cent, bonds, the 
interest of which is payable semi-annually in gold, if gold 
could be sold at $1.75 ? 

164. A man borrowed $15000, at 7 per cent, with which 
to purchase stocks. He bought 37 shares of Erie, at 90 
per cent ; 1 6 shares of Michigan Central, at 70 per cent. ; 
and with the remainder he bought N. Y. Central, at 95 per 
cent The Erie paid a semi-annual* dividend of 3 per cent, 
the Michigan Central 2 J, and N. Y. Central 4 per cent. ; 
at the end of 18 months he sells his stock at an advance of 
2 J per cent, paying a broker J per cent for selling, and 
takes up his notes ; does he make or lose by therlransaction, 
and how much ? 

165. A and B enter a copartnership; A puts in $3000, 
and B $5000; but A is worth $1800 to the business, while 
B is worth only $700 ; the profit for a year is $2500 ; how 
shall it be divided ? 

166. A and B enter a copartnership; A puts in $3000, 
and withdraws $1200 at the end of 5 months ; B puts in 
$7000, and withdraws 25 per cent of his* capital at the end 
of 8 months ; A is worth to the business $1200, and B is 
worth $900 ; at the end of 4 months B withdraws his serv- 
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ices, and his place is suppIiecLbjr a clerk at a salary of $600 
per annum ; the profits for the year are $2500 ; how shall it 
be divided ? 

167. The ship Western was loaded in New York with 
flour to the value of $12000 by A, com to the value of 
$8000 by B, and light freight to the value of $15000 by C; 
the vessel was valued at $19000, and owned by D; the 
vessel and cargo was insured at ) of its value at 5 per cent ; 
on passing the West Indies she was lost, and goods to the 
value of only $5000 were saved ; whut was the entire loss 
to the owners, and what was the actual loss of each ? What 
was the actual loss to the insurance company ? 
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